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EXECUTIVE  SUMMARY 

This  report  presents  the  results  of  a  treatability  study  performed  by  Parsons  Engineering 
Science,  Inc.  (Parsons  ES)  at  the  BX  Shoppette  (Site  El  1),  Eaker  Air  Force  Base,  Arkansas 
to  evaluate  remediation  by  natural  attenuation  (RNA)  of  dissolved  fuel  hydrocarbons. 
Mobile  and  residual  light,  nonaqueous-phase  liquid  (LNAPL)  present  within  the  vadose  zone 
and  phreatic  soils  serves  as  a  continuing  source  for  the  dissolved  groundwater  contamination. 
This  study  focused  on  the  fate  and  transport  of  dissolved  benzene,  toluene,  ethylbenzene,  and 
xylene  (BTEX)  in  unconfmed  and  semi-confined  groundwater  at  the  site.  Site  history  and  the 
results  of  soil  and  groundwater  investigations  conducted  previously  are  also  summarized  in 
this  report. 

BTEX  data  collected  in  March  1996  as  part  of  this  TS  indicated  that  the  upper  two  water 
bearing  units  (the  shallow  unconfined  and  the  deep,  semi-confined  aquifers)  at  the  site 
contain  BTEX  contamination.  Geochemical  data  strongly  suggest  that  biodegradation  of  fuel 
hydrocarbons  is  occurring  in  both  aquifers  via  aerobic  respiration  and  the  anaerobic  processes 
of  iron  reduction,  manganese  reduction,  sulfate  reduction,  and  methanogenesis.  Patterns 
observed  in  the  distribution  of  hydrocarbons,  electron  acceptors,  and  biodegradation 
byproducts  further  indicate  that  biodegradation  is  reducing  dissolved  BTEX  concentrations  in 
both  groundwater  aquifers. 

An  important  component  of  this  study  was  an  assessment  of  the  potential  for 
contamination  in  groundwater  to  migrate  from  the  source  areas  to  potential  receptors.  The 
analytical  model  Bioscreen  (version  1.2)  was  used  to  evaluate  the  fate  and  transport  of 
dissolved  BTEX  in  unconfmed  and  semi-confined  groundwater  under  the  influence  of 
advection,  dispersion,  sorption,  and  biodegradation.  Input  parameters  for  the  Bioscreen 
model  were  obtained  from  previous  site  characterization  data,  supplemented  with  data 
collected  by  Parsons  ES.  Model  parameters  that  were  not  measured  at  the  site  were  estimated 
using  reasonable  literature  values. 

The  results  of  this  demonstration  suggest  that  RNA  of  BTEX  is  occurring  at  the  BX 
Shoppette;  furthermore,  the  estimated  rates  of  biodegradation,  when  coupled  with  the  effects 
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of  sorption,  dispersion,  and  dilution,  should  be  sufficient  to  reduce  dissolved  BTEX  in  the 
unconfined  and  semi-confined  aquifers  to  concentrations  below  current  regulatory  guidelines 
long  before  potential  downgradient  receptors  could  be  adversely  affected.  However, 
dissolved  concentrations  of  BTEX  are  predicted  to  remain  in  shallow  unconfmed  site 
groundwater  for  more  than  100  years  without  engineered  source  reduction.  When  bioventing 
and  source  excavation  are  incorporated  into  the  site  groundwater  model,  the  model  predicts  it 
will  take  less  than  20  years  to  reduce  dissolved  benzene  concentrations  to  below  the  federal 
MCL  of  5  (ig/L.  The  presence  of  a  state-permitted  land  farm  at  Eaker  AFB  that  is  capable  of 
accepting  excavated  hydrocarbon-contaminated  soils  from  the  BX  Shoppette  was  influential 
in  the  selection  of  a  final  remedial  alternative.  A  combination  of  rapid  source  removal  [with 
a  corresponding  decrease  in  potential  long-term  monitoring  (LTM)  operations]  and  reduced 
excavation  costs  (resulting  from  the  close  proximity  of  the  land  farm  to  the  BX  Shoppette) 
make  source  excavation  a  very  competitive  remedial  alternative.  Therefore,  source 
excavation  coupled  with  RNA  and  LTM  is  the  most  viable  remedial  option  for  BTEX- 
impacted  groundwater  at  the  site. 

To  verify  the  results  of  the  analytical  modeling  effort,  and  to  ensure  that  RNA  is  occurring 
in  the  shallow  unconfined  and  deep  semi-confined  aquifers  at  rates  sufficient  to  protect 
potential  downgradient  receptors,  groundwater  from  6  LTM  wells,  5  sentry  wells,  and  3 
surface  water  sampling  locations  should  be  sampled  and  analyzed  for  BTEX  compounds  by 
US  Environmental  Protection  Agency  (USEPA)  Method  SW8020.  These  wells  should  be 
sampled  annually  for  15  years.  At  that  time,  sampling  could  cease,  decrease  in  frequency,  or 
continue  annually  as  dictated  by  the  analytical  results.  If  during  annual  monitoring  dissolved 
BTEX  concentrations  in  groundwater  collected  from  the  sentry  wells  exceed  federal  MCLs, 
additional  evaluation  or  corrective  action  may  be  necessary  at  this  site. 
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SECTION  1 

INTRODUCTION 

This  report  was  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  and 
presents  the  results  of  a  treatability  study  (TS)  conducted  to  evaluate  the  remediation  by 
natural  attenuation  (RNA)  of  groundwater  contaminated  by  gasoline  at  the  BX  Shoppette 
(Site  Ell),  Eaker  Air  Force  Base  (AFB,  the  Base),  Blytheville,  Arkansas.  As  used 
throughout  this  report,  the  term  “RNA”  refers  to  a  management  strategy  that  relies  on 
natural  biological,  physical,  and  chemical  attenuation  mechanisms  to  control  exposure  of 
receptors  to  concentrations  of  contaminants  in  the  subsurface  that  exceed  regulatory 
levels  intended  to  be  protective  of  human  health  and  the  environment. 

RNA  is  an  innovative  remedial  approach  that  relies  on  natural  attenuation  to  remediate 
fuel  contaminants  dissolved  in  groundwater.  Patterns  and  rates  of  RNA  can  vary 
markedly  from  site  to  site  depending  on  governing  physical,  chemical,  and  biological 
processes.  Mechanisms  for  natural  attenuation  of  fuel  hydrocarbons  include  advection, 
dispersion,  dilution  from  recharge,  sorption,  volatilization,  and  biodegradation.  Of  these 
processes,  biodegradation  is  the  only  mechanism  working  to  transform  contaminants  into 
innocuous  byproducts.  Natural  biodegradation  occurs  when  indigenous  microorganisms 
work  to  bring  about  a  reduction  in  the  total  mass  of  contamination  in  the  subsurface 
without  artificial  intervention  (e.g.,  the  addition  of  nutrients).  The  main  emphasis  of  the 
work  described  herein  was  to  evaluate  the  potential  for  naturally  occurring  biodegradation 
mechanisms  to  reduce  dissolved  fuel  hydrocarbon  concentrations  in  groundwater  to 
concentrations  below  regulatory  standards  that  are  intended  to  be  protective  of  human 
health  and  the  environment.  This  study  is  not  intended  to  be  a  contamination  assessment 
report  or  a  remedial  action  plan  for  the  BX  Shoppette;  rather,  it  is  provided  for  the  use  of 
the  Base  and  its  prime  environmental  contractor(s)  as  information  to  be  used  for  future 
decision  making  regarding  this  site. 
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1.1  SCOPE  AND  OBJECTIVES 

Parsons  ES  was  retained  by  the  United  States  Air  Force  Center  for  Environmental 
Excellence  (AFCEE)  Technology  Transfer  Division  to  conduct  site  characterization  and 
groundwater  modeling  to  evaluate  the  scientific  defensibility  of  RNA  with  long-term 
monitoring  (LTM)  as  a  remedial  option  for  fuel-contaminated  groundwater  at  the  BX 
Shoppette.  Site  characterization  activities  conducted  in  March  1996  consisted  of 
numerous  tasks  that  were  required  to  fulfill  the  project  objective.  These  tasks  included: 

•  Reviewing  existing  hydrogeologic  and  soil  and  groundwater  quality  data  for  the 
site; 

•  Conducting  supplemental  site  characterization  activities  to  determine  the  nature 
and  extent  of  soil,  sediment,  surface  water,  and  groundwater  contamination  and  the 
groundwater  flow  conditions  in  the  affected  aquifer; 

•  Collecting  geochemical  data  in  support  of  RNA; 

•  Developing  a  conceptual  hydrogeologic  model  for  the  shallow  saturated  zone, 
including  the  current  distribution  of  contaminants; 

•  Evaluating  site-specific  data  to  determine  whether  naturally  occurring  processes  of 
contaminant  attenuation  and  destruction  are  occurring  in  groundwater  at  the  site; 

•  Designing  and  executing  a  Bioscreen  groundwater  flow  and  solute  transport  model 
for  site  hydrogeologic  conditions; 

•  Simulating  the  fate  and  transport  of  fuel  hydrocarbons  in  groundwater  under  the 
influence  of  advection,  dispersion,  adsorption,  and  biodegradation  using  the 
Bioscreen  model; 

•  Evaluating  a  range  of  model  input  parameters  to  determine  the  sensitivity  of  the 
model  to  those  parameters  and  to  consider  several  contaminant  fate  and  transport 
scenarios; 

•  Determining  if  naturally  occurring  processes  are  limiting  dissolved  hydrocarbon 
plume  expansion  so  that  water  quality  standards  can  be  met  downgradient; 

•  Assessing  potential  exposure  pathways  for  potential  current  and  future  receptors; 

•  Developing  remedial  action  objectives  (RAOs)  and  reviewing  available  remedial 
technologies; 

•  Using  the  results  of  modeling  to  recommend  the  most  appropriate  remedial  option 
based  on  specific  effectiveness,  implementability,  and  cost  criteria;  and 

•  Providing  a  LTM  plan  that  includes  LTM  and  sentry  wells. 
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Site  characterization  activities  completed  in  March  1996  in  support  of  RNA  included 
exploration  of  the  subsurface  with  a  cone  penetrometer  (CPT)  and  laser  probe  tip  [laser 
induced  fluorescence  (LIF)];  placement  of  monitoring  points  and  collection  of  soil 
samples  with  the  CPT  apparatus;  collection  of  soil  samples  with  a  Geoprobe®;  aquifer 
testing;  static  groundwater  level  measurement;  groundwater  sample  collection  from  site 
monitoring  wells  and  points;  surface  water  and  sediment  sample  collection  from  site 
surface  water  bodies;  analysis  of  groundwater,  soil,  surface  water  and  sediment  samples; 
and  collection  and  analysis  of  free  product  from  site  monitoring  wells.  Field 
investigation  methods  are  described  in  the  TS  Work  Plan  (Parsons  ES,  1996). 

Site-specific  data  were  used  to  develop  a  solute  fate  and  transport  model  for  the  site 
using  Bioscreen  and  to  conduct  a  preliminary  exposure  pathways  analysis.  The  modeling 
effort  was  used  to  predict  the  future  extent  and  concentration  of  the  dissolved 
contaminant  plume  by  modeling  the  combined  effects  of  advection,  dispersion,  sorption, 
and  biodegradation.  Results  of  the  model  were  used  to  assess  the  potential  for 
completion  of  receptor  exposure  pathways  involving  groundwater,  and  to  determine 
whether  RNA  with  LTM  is  an  appropriate  and  defensible  remedial  option  for 
contaminated  groundwater.  The  results  of  this  TS  will  be  used  to  provide  technical 
support  for  the  RNA  with  LTM  remedial  option  during  regulatory  negotiations,  as 
appropriate. 

Alternate  remedial  options  were  considered  to  identify  the  major  advantages  and 
disadvantages  associated  with  different  groundwater  remedial  strategies.  Hydrogeologic 
and  groundwater  chemical  data  necessary  to  evaluate  these  remedial  options  were  either 
collected  under  this  program,  or  were  available  from  previous  site  investigations  or  the 
technical  literature.  Field  work  conducted  under  this  program,  however,  was  oriented 
toward  the  collection  of  supplementary  hydrogeologic  and  geochemical  data  necessary  to 
document  and  model  the  effectiveness  of  RNA  with  LTM  for  restoration  of  fuel- 
hydrocarbon-contaminated  groundwater. 

1.2  REPORT  ORGANIZATION 

This  TS  contains  nine  sections,  including  this  introduction,  and  six  appendices. 
Section  2  summarizes  site  characterization  activities.  Section  3  summarizes  the  physical 
characteristics  of  the  study  area.  Section  4  describes  the  nature  and  extent  of  soil, 
groundwater,  surface  water,  and  sediment  contamination,  and  the  geochemistry  of  soil 
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and  groundwater  at  the  site.  Section  5  describes  the  Bioscreen  model  and  design  of  the 
conceptual  hydrogeologic  model  for  the  site;  lists  model  assumptions  and  input 
parameters;  and  describes  sensitivity  analyses,  model  output,  and  the  results  of  the 
Bioscreen  modeling.  Section  6  presents  a  comparative  analysis  of  remedial  alternatives. 
Section  7  presents  the  LTM  plan  for  the  site.  Section  8  presents  the  conclusions  of  this 
work  and  provides  recommendations  for  further  work  at  the  site.  Section  9  lists  the 
references  used  to  develop  this  document.  Appendix  A  contains  borehole  logs, 
monitoring  well  construction  diagrams,  slug  test  results,  and  survey  data.  Appendix  B 
presents  previous  analytical  and  unpublished  data  used  in  the  preparation  of  this  report. 
Appendix  C  presents  soil,  sediment,  groundwater,  and  surface  water  analytical  results 
collected  as  part  of  this  TS.  Appendix  D  contains  Bioscreen  model  input  parameters, 
model  output,  figures  of  model  output,  and  calculations  related  to  model  calibration. 
Appendix  E  contains  Bioscreen  model  input  and  output  for  use  in  a  Microsoft®  Excel 
spreadsheet  environment.  Appendix  F  contains  calculations  for  remedial  option  design 
and  costing. 

1.3  INSTALLATION  DESCRIPTION  AND  HISTORY 

Eaker  AFB  is  located  in  the  northeastern  comer  of  Arkansas,  in  Mississippi  County, 
approximately  3  miles  south  of  the  Missouri  state  line  and  1 1  miles  west  of  the  Tennessee 
state  line.  The  Base  occupies  an  area  of  approximately  3,300  acres  2  miles  northwest  of 
Blytheville,  Arkansas  and  adjacent  to  the  community  of  Gosnell  (Figure  1.1).  The  Base 
is  divided  roughly  in  half  by  the  main  north/south  runway  (Figure  1.2).  Aviation  support, 
approximately  930  Base  housing  units,  a  hospital,  and  commercial  facilities  are  located  in 
the  western  portion  of  the  Base.  The  eastern  half  of  the  Base  is  dedicated  primarily  to 
agricultural,  recreational,  and  industrial  activities.  The  predominant  existing  land  use 
surrounding  Eaker  AFB  is  agricultural,  with  some  residential  parcels  (Eaker  AFB,  1 992). 

The  Base  was  established  in  1942  as  the  Blytheville  Army  Airfield  and  served  as  a 
training  center  until  deactivation  in  1945.  From  1947  to  1955,  the  site  was  used  for 
manufacturing,  for  private  housing,  and  as  an  airport.  The  Base  was  reactivated  as 
Blytheville  AFB  in  1955  under  the  direction  of  the  Tactical  Air  Command,  and  then 
transferred  to  the  Strategic  Air  Command  (SAC)  in  1958.  The  97th  Bombardment  Wing 
assumed  command  of  the  Base  until  the  disestablishment  of  SAC  in  1 992,  when  control 
was  transferred  to  the  Air  Combat  Command.  In  1988,  the  Base  was  renamed  Eaker 
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AFB.  Base  operations  in  1990  employed  approximately  3,600  civilian  and  military 
personnel  (Eaker  AFB,  1992).  In  July  1991,  the  recommendation  for  base  closure  was 
approved,  and  closure  commenced  in  December,  1992. 

1.4  SITE  BACKGROUND 

The  BX  Shoppette  site  is  located  in  the  west-central  portion  of  the  Base  (Figure  1.2) 
and  is  bounded  by  undeveloped  land  to  the  north  and  west,  and  by  Base  operations 
facilities  to  the  east  and  south.  Two  10,000-gallon  underground  storage  tanks  (USTs) 
were  installed  at  the  site  in  1969.  The  tanks  (160-A  and  160-B)  were  steel-constructed, 
tar-coated,  and  corrosion  protected  with  sacrificial  anodes  (cathodic  protection).  Two 
additional  USTs  (160-C  and  160-D)  were  installed  in  1971.  Tank  160-C,  with  a  capacity 
of  6,000  gallons,  also  was  steel-constructed,  tar-coated,  and  cathodically  protected. 
Tanks  160-A  through  160-C  originally  contained  regular  leaded  gasoline;  however,  the 
tanks  were  converted  from  leaded  to  unleaded  gasoline  in  1988  (Looney,  1996).  Tanks 
160-A,  -B,  and  -C  were  buried  in  a  pit  located  approximately  30  feet  northwest  of  the  BX 
Shoppette  (Figure  1.3).  Tank  160-D,  a  550-gallon  tank  used  to  store  waste  oil,  was 
located  at  the  eastern  comer  of  the  shoppette  building  (Figure  1.3).  This  tank  is 
constructed  of  steel  but  was  not  cathodically  protected  (Halliburton  NUS,  1994). 

In  1974,  a  leak  in  the  pipeline  from  the  fuel  USTs  to  the  fuel  dispensers  was  repaired. 
An  unknown  amount  fuel  was  released  prior  to  repair  of  the  1974  pipeline  leak,  and  no 
hydrocarbon-contaminated  soils  were  removed  during  the  repair  (Halliburton  NUS, 
1992).  In  December  1989,  a  tank  tightness  test  was  performed  on  the  BX  Shoppette 
USTs.  Tank  160-A  failed  the  tightness  test  and  was  subsequently  deactivated  in  March 
1990.  In  August  1990,  a  tank  and  line  tightness  test  was  performed  on  the  remaining 
USTs  and  fuel  dispensing  system.  This  test  identified  leaks  in  Tank  160-B,  Tank  160-C, 
and  Tank  160-D.  The  tops  of  the  tanks  were  exposed  and  isolated  from  their  associated 
piping  for  retesting.  All  three  tanks  passed  the  retesting,  suggesting  that  leaks  were 
present  in  the  fuel  transfer  lines. 

In  February  and  June  1991,  a  total  of  28  soil  borings  were  installed  by  Professional 
Services,  Inc.  (PSI)  (Halliburton  NUS,  1992).  The  horizontal  limits  of  soil  benzene, 
toluene,  ethylbenzene,  and  xylenes  (BTEX)  contamination  were  established  around  the 
gasoline  tank  pit  and  associated  transfer  lines;  however,  the  vertical  extent  of  soil  BTEX 
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was  not  fully  defined.  BTEX  compounds  were  detected  in  soil  samples  from  22  feet 
below  ground  surface  (bgs)  between  the  fuel  tank  pit  and  the  BX  Shoppette  (Figure  1.3). 

Site  investigations  continued  between  1992  and  1995  under  the  Installation 
Restoration  Program  (IRP)  and  involved  soil  sampling,  monitoring  well  installation,  and 
groundwater  sampling  (Halliburton  NUS,  1992,  1994,  and  1995).  In  May  1992,  mobile 
LNAPL  was  measured  at  a  thickness  of  over  4  feet  at  monitoring  well  TW-1 105  which  is 
located  southwest  of  the  gasoline  tank  pit.  Groundwater  contamination  was  discovered 
during  these  site  characterization  events  and  was  predicted  to  be  migrating  with 
groundwater  flow  to  the  west/northwest  or  the  east/northeast,  depending  on  the  season. 
Groundwater  may  be  preferentially  migrating  laterally  along  thin  layers  of  silt  and  sand 
between  clay  layers.  The  four  site  USTs  were  removed  in  September  1995  along  with 
approximately  600  cubic  yards  of  tank  pit  soils  (R&R  International,  Inc.,  1996). 
Information  is  unavailable  regarding  the  depth  of  the  tank  pit  excavations  or  if 
groundwater  was  encountered. 

Cone  penetrometer/laser  induced  fluorescence  (CPT/LIF)  activities  were  conducted 
twice  at  the  site  prior  to  March  1996  to  further  delineate  soil  contamination  and  to 
develop  CPT/LIF  technology.  The  initial  CPT/LIF  effort,  conducted  by  the  US  Army 
Corps  of  Engineers  (US ACE,  1995a),  occurred  in  March  1995  and  consisted  of 
subsurface  scans  for  free  and  residual  fuel  hydrocarbons  with  a  nitrogen  LIF  probe.  The 
second  CPT/LIF  characterization  event  occurred  in  October  1995  and  involved  scanning 
for  free  and  residual  hydrocarbons  with  a  tunable  LIF  probe  (USACE,  1995b).  Soil 
samples  were  collected  and  analyzed  for  petroleum  hydrocarbons  during  the  second 
CPT/LIF  site  characterization  event  in  an  attempt  to  correlate  tunable  LIF  probe  readings 
'with  site  analytical  data. 

In  February  1992,  Eaker  AFB  personnel  bailed  a  total  of  10.75  gallons  of  free  product 
from  monitoring  well  TW-1 105.  In  September  1996,  an  AF CEE-sponsored  bioslurper 
demonstration  project  was  initiated  using  existing  wells  in  the  source  area  at  the  BX 
Shoppette  (Brannon,  1996).  Approximately  250  gallons  of  free  product  were  recovered 
from  the  site  during  September  and  October  1996. 

The  results  of  previous  site  investigations  are  presented  in  the  following  reports: 

•  Site  Assessment  Report  for  the  BX  Shoppette  (PSI,  Inc.,  1991); 
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•  IRP  Draft  Site  Assessment  Report  for  the  BX  Shoppette  Underground  Storage  Tank 
Site,  Eaker  AFB,  Arkansas  (Halliburton  NUS,  1992); 

•  Final  Environmental  Impact  Statement,  Disposal  and  Reuse  of  Eaker  Air  Force  Base, 
Arkansas  (Eaker  AFB,  1992); 

•  Unpublished  BX  Shoppette  Site  Data,  Eaker  AFB,  Arkansas  (Halliburton  NUS, 

1994) 

•  Unpublished  Site  Characterization  and  Analysis  Penetrometer  System  (SCAPS), 
March  1995  (US ACE,  1995a) 

•  Unpublished  SCAPS  Data,  October  1995  (US ACE,  1995b) 

•  Unpublished  BX  Shoppette  Site  Data,  Eaker  AFB,  Arkansas  (Halliburton  NUS, 

1995) 

•  UST/OWS  Report  for  Eaker  AFB,  Arkansas  (R&R  International,  Inc.,  1996);  and 

•  IRP  Final  Site  Assessment  Report  for  the  BX  Shoppette  (Halliburton  NUS,  1996). 

The  site-specific  data  presented  in  Sections  3,  4,  and  5  are  based  on  a  review  of  these 
documents  and  on  data  collected  by  Parsons  ES  under  this  program  in  March  1996. 
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SECTION  2 

SITE  CHARACTERIZATION  ACTIVITIES 

This  section  summarizes  the  methods  used  by  Parsons  ES  to  collect  site-specific  data 
at  the  Base.  These  methods  are  more  fully  described  in  the  work  plan  (Parsons  ES, 
1996).  To  meet  the  requirements  of  the  RNA  demonstration,  additional  data  were 
required  to  evaluate  near-surface  geology,  aquifer  properties,  and  the  nature  and  extent  of 
soil  and  groundwater  contamination.  Site  characterization  activities  included  subsurface 
exploration  with  CPT/LIF;  sampling  and  analyzing  soils  from  CPT  pushes;  soil  coring 
with  a  Geoprobe®  apparatus;  sampling  and  analyzing  soils  from  Geoprobe®  pushes; 
installing  permanent  and  temporary  groundwater  monitoring  points;  sampling  and 
analyzing  groundwater  from  monitoring  points  and  monitoring  wells;  collecting  and 
analyzing  surface  water  and  sediment  samples;  and  measuring  or  estimating 
hydrogeologic  parameters  (static  groundwater  levels,  groundwater  gradient,  groundwater 
flow  direction,  and  hydraulic  conductivity).  These  investigation  activities  were  used  to 
collect  the  following  physical  and  chemical  hydrogeologic  data: 

•  Depth  from  measurement  datum  to  the  water  table  or  potentiometric  surface  in 
monitoring  wells  and  points; 

•  Rate  of  change  of  water  elevation  following  rapid  depression  or  elevation  of 
water  level  in  a  monitoring  well; 

•  Location  of  potential  groundwater  recharge  and  discharge  areas; 

•  Stratigraphy  of  subsurface  media; 

•  Extent  of  residual  petroleum  hydrocarbon  contamination  in  soils; 

•  Concentrations  of  dissolved  oxygen  (DO),  nitrate,  nitrite,  manganese,  ferrous 
iron,  sulfate,  methane,  chloride,  carbon  dioxide,  ammonia,  and  total  organic 
carbon  (TOC)  in  groundwater; 

•  Temperature,  specific  conductance,  reduction/oxidation  (redox)  potential,  total 
alkalinity,  and  pH  of  groundwater; 
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•  Concentrations  of  BTEX,  chlorobenzene,  trimethylbenzene  (TMB), 
tetramethylbenzene  (TEMB),  and  total  volatile  hydrocarbons  in  groundwater 
and  soil  samples; 

•  Concentrations  of  BTEX  in  surface  water  and  sediment  samples;  and 

•  TOC  in  soil  samples. 

In  addition  to  the  work  conducted  under  this  program,  complementary  site 
characterization  data  were  previously  collected  by  PSI  (1991)  and  Halliburton  NUS 
(1992,  1994,  and  1995)  and  US  ACE  (1995a  and  1995b).  Activities  included  the 
installation  and  sampling  of  soil  samples,  installation  and  sampling  of  soil  borings, 
installation  and  sampling  of  monitoring  wells,  static  groundwater  level  measurement,  site 
stratigraphy  analysis,  and  delineation  of  the  extent  of  contamination  in  the  vadose  zone. 
Previously  collected  data  and  data  collected  under  this  program  were  integrated  to 
develop  the  conceptual  site  model  and  to  aid  with  interpretation  of  the  physical  setting 
(Section  3)  and  contaminant  distribution  (Section  4). 

The  remainder  of  Section  2  describes  the  procedures  followed  during  the  field  work 
phase  of  the  RNA  demonstration.  Additional  details  regarding  investigative  activities  are 
presented  in  the  draft  work  plan  (Parsons  ES,  1996). 

2.1  CONE  PENETROMETRY 

Subsurface  conditions  at  the  site  were  evaluated  using  CPT  coupled  with  LIF  from 
March  26  through  28,  1996.  CPT  pushes  were  performed  at  22  locations  for  monitoring 
point  installation  to  evaluate  the  extent  of  residual  or  mobile  LNAPL  in  soils.  Eleven  of 
the  22  CPT  push  locations  were  performed  to  collect  site  stratigraphy  data  needed  to 
optimize  the  placement  of  screened  intervals  for  monitoring  points  (locations  ESMP-2 
through  ESMP-9,  ESMP-19,  ESMP-20,  and  ESMP-23)  and  to  monitor  for  potential  soil 
contamination.  Eleven  CPT  push  locations  were  performed  to  evaluate  site  stratigraphy 
and  to  identify  potential  soil  contamination  (ESLF-10  through  ESLF-18,  ESLF-20  and 
ESLF-21).  The  CPT  truck  was  used  to  collect  five  soil  samples.  All  subsurface  utility 
lines,  man-made  subsurface  features,  and  proposed  monitoring  point  locations  were 
cleared  or  approved  by  the  Base  prior  to  any  CPT/LIF  activities. 


2-2 


l:\450 1 5\report\text\sec-2.doc 


DRAFT 


2.1.1  Determination  of  Stratigraphy 

Cone  penetrometry  is  an  expeditious  and  effective  means  of  analyzing  the  stratigraphy 
of  a  site  by  measuring  the  resistance  against  the  conical  probe  of  the  penetrometer  as  it  is 
pushed  into  the  subsurface.  Stratigraphy  is  determined  from  a  correlation  of  the  point 
stress  at  the  probe  tip  and  frictional  stress  on  the  side  of  the  cone.  Stratigraphy  as 
determined  from  the  CPT  is  checked  against  previous  soil  data  or  to  soil  samples 
collected  to  correlate  the  CPT  readings  to  the  lithologies  present  at  the  site. 
Methodologies  for  the  collection  of  soil  samples  are  described  in  Section  2.1.3. 

CPT  was  conducted  using  the  US  ACE  cone  penetrometer  truck.  This  equipment 
consists  of  an  instrumented  probe  that  is  forced  into  the  ground  using  a  hydraulic  load 
frame  mounted  on  a  heavy  truck,  with  the  weight  of  the  truck  providing  the  necessary 
reaction  mass.  The  penetrometer  equipment  is  housed  in  a  stainless  steel,  dual¬ 
compartment  body  mounted  on  a  43,000-pound,  triple-axle  Kenworth®  truck  chassis 
powered  by  a  turbo-charged  diesel  engine.  The  weight  of  the  truck  and  equipment  is  used 
as  ballast  to  achieve  the  overall  push  capability  of  39,000  pounds.  This  push  capacity 
may  be  limited  in  tight  soils  by  the  structural  bending  capacity  of  the  1.8-inch  outside- 
diameter  (OD)  push  rods,  rather  than  by  the  weight  of  the  truck.  The  current  39,000- 
pound  limitation  is  intended  to  minimize  the  possibility  of  push-rod  buckling. 
Penetration  force  is  supplied  by  a  pair  of  large  hydraulic  cylinders  bolted  to  the  truck 
frame.  The  penetrometer  is  usually  advanced  vertically  into  the  soil  at  a  constant  rate  of 
2  centimeters  per  second  (cm/s),  although  this  rate  must  sometimes  be  reduced,  such  as 
when  hard  layers  are  encountered. 

The  penetrometer  probe  is  of  standard  dimensions,  having  a  1.8-inch  OD,  60-degree 
conical  point  with  sacrificial  tip,  and  an  8.0-inch-long  by  1.8-inch-OD  friction  sleeve. 
Inside  the  probe,  two  load  cells  independently  measure  the  vertical  resistance  against  the 
conical  tip  and  the  side  friction  along  the  sleeve.  Each  load  cell  is  a  cylinder  of  uniform 
cross-section  which  is  instrumented  with  four  strain  gauges  in  a  full-bridge  circuit. 
Forces  are  sensed  by  the  load  cells,  and  the  data  are  transmitted  from  the  probe  assembly 
via  a  cable  running  through  the  push  tubes.  The  analog  data  are  digitized,  recorded,  and 
plotted  by  computer  in  the  penetrometry  truck.  A  grout  tube  also  runs  down  the  push 
cylinder  to  allow  the  introduction  of  cement  grout  into  the  hole  as  the  probe  is  withdrawn 
in  order  to  seal  the  CPT  hole. 
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2.1.2  Investigation  of  Residual  and  Mobile  Hydrocarbons 

The  known  propensity  of  aromatic  hydrocarbons  to  fluoresce  under  ultraviolet 
wavelengths  has  allowed  the  use  of  LIF  technology,  in  conjunction  with  CPT  technology, 
to  evaluate  soil  characteristics  and  hydrocarbon  contamination  simultaneously.  The  LIF 
system  has  a  0.25-inch  sapphire  window  in  the  side  of  the  cone  that  allows  a  nitrogen 
laser  to  scan  the  soil  for  fluorescent  compounds  as  the  LIF  penetrometer  rod  pushes 
through  soil.  Assuming  that  aromatic  hydrocarbons  are  simultaneously  solvenated  with 
other  fuel-hydrocarbon  constituents,  the  magnitude  of  aromatic  fluorescence  is  indicative 
of  hydrocarbon  contamination  in  a  soil  matrix.  Fiber  optic  cables  connected  to  the  laser 
spectrometer  and  a  6-pair  electrical  conductor  connected  to  the  CPT  data  acquisition 
system,  are  routed  through  the  interior  of  the  push  tubes  to  the  CPT  probe. 

The  basic  components  of  the  LIF  instrument  are  a  laser,  a  fiber  optic  probe,  a 
monochromator  for  wavelength  resolution  of  the  return  fluorescence,  a  photomultiplier 
tube  to  convert  photons  into  an  electrical  signal,  a  digital  oscilloscope  for  waveform 
capture,  and  a  control  computer.  The  fiber  optic  probe  for  the  cone  penetrometer  consists 
of  delivery  and  collection  optical  fibers,  a  protective  sheath,  a  fiber  optic  mount  within 
the  cone,  and  a  0.25-inch  sapphire  window.  The  wavelength  used  in  the  USACE 
CPT/LIF  system  gives  the  strongest  fluorescence  signal  (attributable  to  the  presence  of 
contamination)  for  naphthalene  and  heavier,  long-chained  hydrocarbons.  Thus,  while  the 
LIF  is  not  entirely  appropriate  for  detecting  the  fluorescence  of  BTEX,  it  is  useful  for 
defining  soil  contamination  because  the  heavy  long-chained  hydrocarbons  that  are  most 
likely  to  sorb  to  the  soil  matrix  than  the  more  soluble  BTEX  compounds. 

Graphical  results  of  each  CPT/LIF  push  were  plotted  by  USACE  staff  at  the 
conclusion  of  each  penetration  and  were  available  minutes  after  the  completion  of  each 
hole.  The  graphs  showed  cone  resistance,  sleeve  friction,  soil  classification,  fluorescence 
intensity,  and  maximum  fluoresced  wavelength.  The  real-time  availability  of  the  CPT 
information  allowed  the  Parsons  ES  field  scientist  to  make  investigative  decisions  based 
on  the  most  current  information.  Final  CPT  logs  are  presented  in  Appendix  A. 

2.1.3  Soil  Sample  Collection 

The  CPT  was  used  to  collect  five  soil  samples  for  analysis  of  TOC,  BTEX,  TMBs,  and 
TEMB  on  March  28,  1996  (Figure  2.1).  The  samples  were  collected  at  locations 

2-4 


l:\450 1 5\report\text\sec-2  .doc 


r 


K:\AFCEE\722450\96DN1254,  12/30/96  at  10:37 


DRAFT 


ESSB-4,  ESSB-13,  ESSB-15,  ESSB-18,  and  ESSB-22.  The  sample  were  collected  just 
above  the  water  table  from  silty  clay  and  sandy  intervals  from  7.0  to  10.5  feet  bgs. 

The  samples  were  collected  using  a  Hoggen-Toggler®  sampling  device,  which  can  be 
used  to  collect  undisturbed  soil  samples  at  any  desired  depth  within  the  range  of  the 
driving  apparatus.  The  sampler  is  coupled  to  the  penetrometer  rod  and  pushed  into  the 
soil  with  the  CPT  truck.  With  the  Hoggen-Toggler®  cone  in  the  closed  position,  soil  is 
prevented  from  entering  the  sampling  tube  until  the  desired  depth  is  achieved.  When  the 
sampler  has  been  pushed  to  the  depth  at  which  the  soil  sample  is  to  be  taken,  the 
sampling  unit  is  raised  a  few  inches  and  the  Hoggen-Toggler®  apparatus  is  opened.  The 
open  Hoggen-Toggler®  is  pushed  to  fill  with  soil,  then  pulled  from  the  ground  as  quickly 
as  possible.  The  Hoggen-Toggler  sampling  apparatus  allows  collection  of  8-inch-long 
by  1-inch  inside-diameter  (ID)  continuous  samples. 

The  soil  samples  collected  using  the  Hoggen-Toggler®  assembly  were  placed  in  clean, 
4-ounce  glass  jars,  packed  with  bubble  wrap,  and  cooled  to  4  degrees  Celsius  (°C)  in  an 
insulated  cooler.  For  each  sample,  the  Parsons  ES  field  scientist  recorded  the  following 
information: 

•  Sample  interval  (top  and  bottom  depth); 

•  Presence  or  absence  of  contamination; 

•  Lithologic  description,  including  major  textural  constituents,  minor  constituents 
porosity,  color,  relative  moisture  content,  plasticity  of  fines,  cohesiveness,  grain 
size,  structure  or  stratification,  and  any  other  significant  observations;  and 

•  Any  unusual  conditions. 

A  summary  of  the  chemical  analyses  performed  for  soil  samples  is  presented  in  Table 

2.1. 

2.1.4  CPT  Hole  Abandonment 

The  CPT/LIF  probe  is  equipped  with  a  grout  tube  and  sacrificial  tip;  therefore,  the 
CPT/LIF  holes  not  completed  to  monitoring  points  were  abandoned  with  a  Portland 
cement  grout  as  the  CPT  pushrod  was  withdrawn.  Collection  of  samples  with  the 
Hoggen-Toggler  sampler  did  not  allow  for  grouting  during  pushrod  withdrawal; 


2-6 


I:\450 1 5\report\text\sec-2  .doc 


TABLE  2.1 

ANALYTICAL  PROTOCOL  FOR 
GROUNDWATER,  SURFACE  WATER, 
SOIL,  AND  SEDIMENT  SAMPLES 
BX  SHOPPETTE  (SITE  Ell) 
DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


MATRIX 

METHOD 

ANALYTICAL 

1  LABORATORY 

WATER 

Total  Iron 

Colorimetric,  Hach  Method  8008 

Field 

Ferrous  Iron  (Fe+2) 

Colorimetric,  Hach  Method  8146 

Field 

Ferric  Iron  (Fe+3) 

Difference  between  total  and  ferrous  iron 

Field 

Manganese 

Colorimetric,  Hach  Method  8034 

Field 

Sulfide 

Colorimetric,  Hach  Method  8131 

Field 

Sulfate 

E300  or  SW9056 

Evergreen37 

Nitrate 

Titrimetric,  Hach  Method  8039  and  8192 

Field 

Nitrate 

E300  or  SW9056 

Evergreen 

Nitrite 

Titrimetric,  Hach  Method  8040 

Field 

Nitrite 

E300  or  SW9056 

Evergreen 

Redox  Potential 

A2580B,  direct  reading  meter 

Field 

Oxygen 

Direct  reading  meter 

Field 

pH 

Direct  reading  meter 

Field 

Conductivity 

Direct  reading  meter 

Field 

Temperature 

Direct  reading  meter 

Field 

__  Alkalinity  (Carbonate  [C03-2] 
and  Bicarbonate  [HC03-1]) 

Titrimetric,  Hach  Method  8221 

Field 

Carbon  Dioxide 

CHEMetrics  Method  4500 

Field 

Chloride 

Hach  Model  8P 

Field 

Chloride 

E300  or  SW9056 

Evergreen 

Ammonia-Diss.  Gas  in  Water 

CHEMetrics  Method  4500 

Field 

Alkalinity 

310.1 

Evergreen 

Methane 

RSKSOP175 

Evergreen 

Total  Organic  Carbon 

EPA  415.1 

Evergreen 

Aromatic  Hydrocarbons 
(Including  Trimethylbenzenes 
and  Tetramethylbenzene) 

SW8020 

Evergreen 

Total  Volatile  Petroleum 

Hydrocarbons 

SW8015,  modified  (Gasoline) 

Evergreen 

FREE  PRODUCT 

Aromatic  Hydrocarbons 

SW8020 

Evergreen  | 

SURFACE  WATER 

|  Aromatic  Hydrocarbons 

SW8020  | 

Evergreen  | 

SOIL 

Total  Organic  Carbon 

SW9060 

Evergreen  b/ 

Moisture 

EPA  160.3 

Evergreen 

Aromatic  Hydrocarbons 

SW8020 

Evergreen 

Total  Volatile  Hydrocarbons 

SW8015,  modified 

Evergreen 

SEDIMENT 

Aromatic  Hydrocarbons 

SW8020 

Evergreen  | 

a/  Evergreen  Analytical,  Inc.  of  Wheat  Ridge,  Colorado, 
b /  Subcontracted  by  Evergreen  to  Huffman  Laboratories  of  Golden,  Colorado. 
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therefore,  these  holes  were  abandoned  with  Portland  cement  from  the  ground  surface 
after  sample  collection. 

2.1.5  Equipment  Decontamination 

After  sampling  at  each  CPT  location,  CPT  push  rods  were  cleaned  with  the  CPT 
steam-cleaning  system  (rod  cleaner)  as  the  rods  were  withdrawn  from  the  ground.  A 
vacuum  system  located  beneath  the  CPT  truck  was  used  to  recover  cleaning  water.  Use 
of  this  system  resulted  in  nearly  100-percent  recovery  of  steam-cleaning  rinseate  from  the 
rod  cleaner.  Rinseate  was  generated  only  as  the  rods  moved  past  the  cleaner,  thereby 
minimizing  liquid  waste  generation. 

All  soil  sampling  tools  were  cleaned  onsite  with  a  steam/hot-water  spray  prior  to  use 
and  between  each  sampling  event.  Precautions  were  taken  to  minimize  any  impact  to  the 
surrounding  area  that  might  result  from  decontamination  operations.  Potable  water  used 
in  CPT  equipment  cleaning,  decontamination,  or  grouting  was  obtained  from  the  base 
water  supply. 

2.2  GEOPROBE® 

Geoprobe®-related  field  work  occurred  on  March  28,  1996,  and  consisted  of  soil 
sampling  at  push  locations  ESSB-13,  ESSB-24,  ESSB-25,  ESSB-26,  ESSB-27,  ESSB- 
28,  and  ESSB-29  (Figure  2.1).  Geoprobe®  activities  were  performed  in  addition  to  those 
activities  described  in  the  work  plan  (Parsons  ES,  1996)  to  expedite  soil  sampling  at  the 
site  and  to  improve  the  efficiency  of  soil  sample  collection. 

The  Geoprobe®  system  is  a  truck-mounted,  hydraulically  powered  percussion/probing 
machine  used  to  advance  sampling  tools  through  unconsolidated  soils.  This  system 
provides  for  the  rapid  collection  of  soil,  soil  gas,  and  groundwater  samples  at  shallow 
depths  while  minimizing  the  generation  of  investigation-derived  waste  materials.  All 
necessary  clearances  for  subsurface  sampling  with  the  Geoprobe®  were  completed  as 
described  in  Section  2.1. 

2.2.1  Equipment  Decontamination  Procedures 

Prior  to  arriving  at  the  site,  all  probe  rods,  tips,  sleeves,  pushrods,  samplers,  tools,  and 
other  downhole  equipment  were  decontaminated  using  an  Alconox®  detergent  and 
potable  water  solution  followed  by  a  high-pressure  potable  water  wash.  All  equipment 
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also  underwent  an  additional  rinse  with  isopropyl  alcohol  followed  by  a  final  rinse  with 
deionized  water. 

2.2.2  Borehole  Advancement  and  Soil  Sampling 

The  Geoprobe®-collected  soil  samples  were  obtained  using  a  probe-drive  sampler. 
The  probe-drive  sampler  serves  as  both  the  driving  point  and  the  sample  collection  device 
and  is  attached  to  the  leading  end  of  the  probe  rods.  To  collect  a  soil  sample,  the  sampler 
was  pushed  or  driven  to  the  desired  sampling  depth,  and  the  stop  pin  was  removed, 
allowing  the  piston  and  drive  point  to  retract  as  the  sample  barrel  was  pushed  into 
undisturbed  soil.  The  soil  cores  were  retained  within  a  clear  acetate  liner  inside  the 
sampling  barrel.  The  probe  rods  were  then  retracted,  bringing  the  sampling  device  to  the 
surface.  The  soil  sample  was  then  cut  from  the  liners,  composited  over  1-foot  intervals, 
and  transferred  to  analyte-appropriate  jars  supplied  by  the  analytical  laboratory.  A 
portion  of  the  sample  was  retained  for  visual  logging  and  photoionization  detector  (PID) 
headspace  screening  for  volatile  organic  compounds  (VOCs).  Remaining  soil  was  used 
for  lithologic  and  stratigraphic  logging. 

Bags  containing  soil  samples  collected  for  the  headspace  screening  procedure  were 
quickly  sealed  and  stored  for  15  minutes  at  the  ambient  temperature.  Semiquantitative 
measurements  were  made  by  puncturing  the  bag  seal  with  the  PID  probe  and  reading  the 
concentration  of  the  headspace  gases.  The  PID  relates  the  concentration  of  total  VOCs  in 
the  sample  to  an  isobutylene  calibration  standard.  The  PID  was  also  used  to  monitor  for 
VOCs  in  the  worker  breathing  zone. 

The  Parsons  ES  field  hydrogeologist  observed  CPT  and  Geoprobe®  soil  sampling  and 
monitoring  point  installation  activities  with  the  CPT  and  maintained  a  descriptive  log  of 
subsurface  materials  recovered.  Final  geologic  borehole  logs  are  presented  in  Appendix 
A.  These  logs  contain: 

•  Sampled  interval  (top  and  bottom  depths); 

•  Presence  or  absence  of  contamination  based  on  odor,  staining,  and/or  PID 
readings; 

•  Soil  description,  including  color,  major  textural  constituents,  minor  constituents, 
relative  moisture  content,  plasticity  of  fines,  cohesiveness,  grain  size,  structure  or 
stratification,  and  any  other  significant  observations;  and, 
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•  Lithologic  contacts,  with  the  depth  of  lithologic  contacts  and/or  significant 
textural  changes  recorded  to  the  nearest  0.1  foot. 

The  small  volume  of  waste  soils  generated  during  monitoring  point  installation  and 
sampling  operations  was  spread  on  the  ground  surface  in  the  vicinity  of  the  site. 

2.3  MONITORING  POINT  INSTALLATION 

Using  the  CPT  truck,  USACE  staff  installed  13  0.5-inch-ID  monitoring  points  at  11 
locations  in  the  vicinity  of  the  BX  Service  Station  (Figure  2.1).  Ten  shallow  monitoring 
points  (ESMP-2S,  -3S,  -4S,  -5S,  -6S,  -7S,  -8S,  -9S,  -19S,  and  -20S)  were  installed  north 
and  east  of  the  BX  Service  Station  in  saturated  silty-clay  soils  below  and  across  the  water 
table.  At  two  of  these  locations,  ESMP-2  (ESMP-2S  and  -2D)  and  ESMP-6  (ESMP-6S 
and  -6D),  a  deep  monitoring  point  was  clustered  with  the  shallow  point.  A  third  deep 
monitoring  point  (ESMP-23D)  was  installed  in  a  cluster  with  source  area  monitoring  well 
TW-1 105.  The  deep  monitoring  points  were  screened  at  the  top  of  the  deep  sandy  layer 
approximately  1 5  feet  below  the  water  table.  The  deep  monitoring  point  clustered  with 
TW-1 105  was  abandoned  by  filling  the  pushhole  with  grout  because  an  effective  annular 
seal  could  not  be  placed  to  prevent  potential  downward  migration  of  mobile  LNAPL  into 
deeper  saturated  sands.  Monitoring  point  ESMP-20S  produced  insufficient  volumes  of 
groundwater  and  was  abandoned  after  initial  groundwater  sampling. 

All  monitoring  points  were  assigned  a  three-part  identifier.  The  first  part  is  “ESMP” 
which  designates  the  object  as  a  Parsons  Engineering  Science  monitoring  point.  The 
second  part  of  the  name  is  a  number  which  corresponds  the  CPT/LIF  location  number. 
The  third  part  is  a  letter  which  identifies  the  relative  location  of  the  screened  interval  with 
the  water  table:  the  letter  “S”  is  used  for  monitoring  points  screened  in  silty  clays  of  the 
surficial  aquifer;  the  letter  “D”  is  used  for  monitoring  points  screened  in  sandy  soils 
below  the  clay  layer  separating  the  surface  aquifer  from  the  sandy  aquifer  below.  The 
locations  of  all  installed  monitoring  points  are  shown  on  Figure  2.1.  A  summary  of 
monitoring  point  construction  details  (including  construction  details  of  existing 
monitoring  wells)  is  provided  in  Table  2.2.  Monitoring  point  completion  diagrams  are 
provided  in  Appendix  A. 

2.3.1  Materials 

Monitoring  points  were  constructed  of  flush-threaded  0.5-inch-ID/0.75-inch-OD 
polyvinyl  chloride  (PVC)  casing  and  screen.  Installed  screens  were  3.3  feet  in  length  and 
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TABLE  2.2 

MONITORING  POINT/WELL  CONSTRUCTION  DETAILS 
AND  SURFACE  WATER  AND  SEDIMENT  SAMPLING  LOCATIONS 

BX  SHOPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Well 

Location 

Installation 

Date 

Northing 

(feet) 

Easting 

(feet) 

Datum 
Elevation 
(ft  msl)^ 

Ground 

Elevation 

(ft  msl) 

Screen  Interval 

Top  Bottom 

(ftbgs)b/  (ftbgs) 

ESMP-2S 

3/27/96 

599433.23 

2605219.08 

0.5 

251.62 

251.47 

8.4 

11.7 

ESMP-2D 

3/27/96 

599432.28 

2605219.72 

0.5 

251.65 

251.47 

29.1 

32.4 

ESMP-3S 

3/27/96 

599538.88 

2605107.12 

0.5 

251.36 

251.56 

7.7 

11.0 

ESMP-4S 

3/27/96 

599543.34 

2605194.96 

0.5 

252.04 

252.08 

8.4 

11.7 

ESMP-5S 

3/27/96 

599471.44 

2605273.69 

0.5 

251.22 

251.25 

9.6 

12.8 

ESMP-6S 

3/27/96 

599204.77 

2605252.01 

0.5 

249.41 

249.55 

10.6 

13.9 

ESMP-6D 

3/27/96 

599202.63 

2605253.95 

0.5 

249.35 

249.55 

27.4 

30.7 

ESMP-7S 

3/26/96 

599123.74 

2605141.50 

0.5 

249.27 

249.26 

8.6 

11.9 

ESMP-8S 

3/26/96 

599238.12 

2605417.29 

0.5 

251.41 

251.48 

8.4 

11.7 

ESMP-9S 

3/27/96 

599418.91 

2605339.00 

0.5 

248.83 

248.94 

6.3 

9.6 

ESMP-19S 

3/28/96 

599398.85 

2605116.62 

0.5 

251.21 

251.19 

10.0 

13.2 

ESMP-20S 

3/28/96 

599298.62 

2605162.27 

0.5 

NA* 

248.97 

6.5 

9.8 

ESMP^D'1' 

3/28/96 

599337.51 

2604974.83 

0.5 

NA 

249.97 

NA 

NA 

CPT-22 

NA 

599319.43 

2604996.46 

2 

249.12 

249.34 

NA 

16.0 

TW-1 101 

12/11/91 

599410.72 

2604970.12 

2 

250.48 

250.61 

15.2 

25.2 

TW-1 102 

12/11/91 

599301.35 

2604930.41 

2 

248.47 

248.67 

12.4 

22.6 

MW- 1104 

12/11/91 

599381.05 

2605116.10 

2 

250.45 

250.63 

14.1 

24.1 

TW-1 105 

12/13/91 

599340.65 

2604984.33 

2 

250.12 

250.31 

13.4 

23.4 

TW-1 106 

12/13/91 

599356.27 

2604925.71 

2 

249.92 

250.12 

13.5 

23.7 

TW-1 109 

12/14/91 

599269.94 

2605047.82 

2 

249.84 

250.03 

8.2 

18.2 

TW-1 110 

12/14/91 

599285.49 

2605062.49 

2 

250.21 

250.35 

8.2 

18.2 

TW-1 1 1 1 

12/15/91 

599446.02 

2605047.07 

2 

250.31 

250.43 

8.1 

18.1 

MW-1114 

12/16/91 

599513.94 

2604985.04 

2 

250.62 

250.80 

6.2 

16.4 

TW-1 115 

12/16/91 

599355.32 

2604845.79 

2 

249.35 

249.53 

6.2 

16.3 

MW-1116 

12/16/91 

599187.57 

2604940.78 

2 

249.55 

249.89 

7.9 

18.0 

MW-1119 

12/17/91 

599198.74 

2605113.41 

2 

248.64 

248.86 

5.0 

15.0 

MW- 1120 

1/7/92 

599447.45 

2604838.22 

2 

250.70 

250.85 

17.2 

27.2 

MW-1121 

4/8/95 

599307.39 

2605212.01 

2 

252.24 

249.86 

4.2 

14.2 

MW-1122 

4/7/95 

599488.96 

2605029.03 

2 

252.19 

249.70 

5.1 

15.1 

MW-1123 

8/11/95 

599426.89 

2604884.87 

2 

252.72 

250.33 

7.0 

17.0 

MW-1124 

8/12/95 

599440.61 

2604894.42 

2 

253.13 

250.53 

26.0 

36.0 

MW-1125 

10/31/95 

599527.42 

2604778.67 

2 

252.64 

249.57 

26.0 

36.0 

MW-1126 

11/1/95 

599313.82 

2605207.19 

2 

252.80 

250.01 

29.0 

39.0 

MW-1127 

1 1/3/95 

599182.29 

2604946.92 

2 

249.72 

249.90 

24.5 

34.5 

MW-1128 

1 1/5/95 

599343.01 

2605061.21 

2 

250.11 

250.35 

28.0 

38.0 

SEDl^ 

3/29/96 

599661.32 

2604902.68 

V 

- 

242.14 

- 

- 

SED2 

3/29/96 

599419.43 

2605155.65 

- 

- 

242.06 

- 

- 

SED3 

3/29/96 

599233.72 

2605349.21 

- 

- 

241.79 

- 

- 

SURl^ 

3/29/96 

599661.32 

2604902.68 

- 

- 

242.92 

- 

- 

SUR2 

3/29/96 

599419.43 

2605155.65 

- 

- 

242.82 

- 

- 

SUR3 

3/29/96 

599233.72 

2605349.21 

- 

- 

242.79 

- 

- 

d  ft  msl  =  feet  above  mean  sea  level.  d  SED1  =  Sediment  sampling  location  1. 

b/  ft  bgs=feet  below  ground  surface.  f/  -Not  applicable. 

d  NA  =  Not  available.  ^  SURl  =  Surface  water  sampling  location  1. 

^  ESMP-23D  was  abandoned  before  completion.  Note:  Temporary  wells  TW-1 103,  TW-1 107,  TW-1 108, 

TW-1 1 12,  TW-1 1 13,  TW-1 1 17,  and  TW-1 118  were 
completely  or  partially  abandoned  or  removed. 
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factory-slotted  with  0.010-inch  openings.  A  sacrificial  stainless  steel  CPT  tip  was 
screwed  into  the  PVC  screen  and  served  as  the  bottom  cap  of  the  monitoring  point.  Each 
monitoring  point  was  fitted  with  a  PVC  top  cap  upon  completion.  Point  construction 
materials  were  inspected  for  cleanliness  prior  to  use.  No  glue  or  solvents  were  used  with 
monitoring  point  materials. 

2.3.2  Installation 

Monitoring  points  were  pressed  into  the  ground  through  the  inside  of  1.8-inch-OD 
CPT  pushrods.  This  method  protects  the  monitoring  point  screen  and  casing  until  the 
monitoring  point  has  been  placed  at  the  desired  depth  and  the  pushrods  are  removed.  To 
accomplish  this,  the  PVC  screen  was  threaded  through  the  bottom  CPT  pushrod.  A 
sacrificial  tip  was  screwed  into  the  bottom  of  the  screen  and  pressed  into  the  bottom  of 
the  CPT  pushrod.  As  the  pushrod  was  pressed  into  the  ground,  CPT  pushrods  and  new 
PVC  casing  were  continuously  attached  until  the  desired  depth  was  reached.  Upon 
removal  of  the  pushrods,  a  fully-cased  monitoring  point  remained.  Data  collection 
devices  such  as  CPT  and  LIF  could  not  be  used  during  monitoring  point  placement; 
however,  CPT  was  performed  prior  to  monitoring  point  installation  in  order  to  select 
screen  depth  intervals. 

2.3.3  Development 

Prior  to  sampling,  newly  installed  monitoring  points  were  developed.  Typically,  well 
development  removes  sediment  from  inside  the  well  casing  and  flushes  fines,  cuttings, 
and  drilling  fluids  from  the  sand  pack  and  the  portion  of  the  formation  adjacent  to  the 
well  screen;  however,  use  of  the  CPT  apparatus  to  place  monitoring  points  minimizes  the 
amount  of  fine  sediment  that  might  accumulate  in  the  casing. 

Monitoring  point  development  was  accomplished  using  a  peristaltic  pump  with  new 
dedicated  or  decontaminated  (Section  2.4. 1.1)  high-density  polyethylene  (HDPE)  tubing. 
The  pump  tubing  was  regularly  lowered  to  the  bottom  of  the  well  so  that  fines  were 
agitated  and  removed  from  the  well  in  the  development  water.  Where  possible, 
development  was  continued  until  a  minimum  of  1 0  casing  volumes  of  water  was  removed 
from  the  monitoring  point.  When  a  constant  flow  of  groundwater  could  be  obtained  from 
a  monitoring  point,  development  was  continued  until  the  groundwater  was  relatively  free 
of  fine  sediments  and  temperature,  DO,  and  redox  potential  readings  had  stabilized. 
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Monitoring  points  ESMP-4S,  ESMP-5S,  ESMP-6S,  ESMP-7S,  and  ESMP-20S  were 
purged  dry  prior  to  removing  1 0  casing  volumes  of  water.  Purging  of  these  points  was 
continued  over  the  next  24  hours  until  the  full  10  volumes  of  water  was  extracted. 

All  groundwater  derived  from  purging  was  collected  in  3 -gallon  buckets  and  then 
transferred  to  30-gallon  barrels.  After  a  barrel  was  filled,  the  headspace  in  the  barrel  was 
measured  with  a  PID.  As  directed  by  base  personnel,  barrels  with  a  headspace  VOC 
reading  below  5  parts  per  million  volume  (ppmv)  were  released  on  site,  and  all 
containerized  groundwater  with  a  headspace  VOC  reading  above  5  ppmv  was  added  to 
soils  at  an  adjacent  soil  landfarm  located  southeast  of  the  site  (southeast  side  of  Arkansas 
Avenue). 

2.3.4  At-Grade  Completion 

Eleven  monitoring  points  were  completed  with  at-grade  protective  covers  with  the 
concrete  sloped  gently  away  from  the  protective  casing  to  facilitate  runoff  during 
precipitation.  Because  the  points  were  finished  at  grade,  the  monitoring  point  top  caps 
were  not  vented.  Monitoring  points  ESMP-20S  and  ESMP-23D  were  abandoned  prior  to 
completion  with  at-grade  protective  covers.  The  abandoned  monitoring  points  were  filled 
with  bentonite  grout  to  interrupt  potential  groundwater  pathways. 

2.4  GROUNDWATER  SAMPLING 

Groundwater  samples  were  collected  at  20  site  monitoring  wells  and  13  newly 
installed  monitoring  points  (Figure  2.1).  Groundwater  samples  were  analyzed  by  Parsons 
ES  personnel  in  the  field  for  alkalinity,  DO,  ferrous  iron,  free  carbon  dioxide,  pH, 
phenols,  redox  potential,  nitrate  and  nitrite,  soluble  manganese,  sulfides,  and  temperature. 
Analyses  for  alkalinity,  ammonia,  chloride,  methane,  mobile  LNAPL,  nitrate  and  nitrite, 
sulfate,  TOC,  volatile  chlorinated  hydrocarbons  were  performed  at  EAL.  Samples  of 
mobile  LNAPL  hydrocarbons  were  collected  from  monitoring  wells  TW-1105  and  TW- 
1108.  The  product  samples  were  analyzed  by  EAL  for  the  mass  fraction  of  BTEX  and 
TMBs  and  fuel  density.  Groundwater  sampling  forms  were  used  to  document  the  specific 
details  of  the  sampling  event  for  each  well  and  monitoring  point  and  are  included  in 
Appendix  C. 

This  section  describes  the  procedures  used  for  collecting  groundwater  samples.  In 
order  to  maintain  a  high  degree  of  quality  control  (QC)  during  this  sampling  event,  the 
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procedures  described  in  the  site  work  plan  (Parsons  ES,  1996)  and  summarized  in  the 
following  sections  were  followed. 

2.4.1  Preparation  for  Sampling 

All  equipment  used  for  sampling  was  assembled  and  properly  cleaned  and  calibrated 
(if  required)  prior  to  arriving  in  the  field.  Special  care  was  taken  to  prevent 
contamination  of  the  groundwater  and  extracted  samples  from  improperly  cleaned 
equipment;  therefore,  all  reusable  equipment  was  thoroughly  cleaned  before  and  after 
field  use  and  between  uses  at  different  sampling  locations. 

2. 4. 1.1  Equipment  Decontamination 

All  portions  of  sampling  and  test  equipment  that  contacted  the  sample  were  thoroughly 
cleaned  before  use.  The  pump  tubing,  oil/water  interface  probe,  and  water  level  indicator 
were  the  only  reusable  pieces  of  equipment  that  came  into  contact  with  groundwater 
samples  or  were  used  downhole.  The  following  protocol  was  used  to  clean  the  water 
level  indicator  and  oil/water  interface  probe: 

•  Wiped/rinsed  with  isopropanol; 

•  Wiped/rinsed  with  deionized  water;  and 

•  Air  dried  prior  to  use. 

Generally,  cleaning  of  the  HDPE  tubing  used  with  the  peristaltic  pump  was  not 
required  because  a  new  length  of  tubing  was  dedicated  to  the  well  or  monitoring  point; 
however,  when  the  HDPE  tubing  was  reused,  it  was  cleaned  inside  and  out  with  acetone 
and  rinsed  with  deionized  water.  Decontaminated  tubing  was  dedicated  to  a  particular 
monitoring  point  for  development,  purging,  and  sampling  so  that  by  the  time  sampling 
occurred,  a  large  volume  of  groundwater  had  passed  through  the  tubing.  Any  deviations 
from  these  procedures  were  documented  on  the  groundwater  sampling  form. 

All  cleaning  fluids  were  contained  and  transferred  to  30-gallon  drums.  The  contents 
of  these  drums  were  disposed  of  by  the  method  described  in  Section  2.3.3. 

2.4.1.2  Equipment  Calibration 

Field  analytical  equipment  was  calibrated  according  to  the  manufacturers’ 
specifications  prior  to  field  use,  and  as  required.  This  requirement  applied  specifically  to 
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the  model  55  Yellow  Springs  Instrument  (YSI)  DO  meter  and  the  model  250 A  Orion  pH, 
redox,  and  temperature  meters,  and  the  Exotech  Oyster  conductivity  meter. 

2.4.1.3  Preparation  of  Location 

Prior  to  proceeding  with  sampling,  the  area  around  the  well  or  monitoring  point  was 
cleared  of  foreign  materials,  such  as  brush,  rocks,  and  debris  to  prevent  sampling 
equipment  from  inadvertently  contacting  debris  around  the  monitoring  well.  Location 
preparation  also  included  an  inspection  of  the  integrity  of  the  well  or  monitoring  point. 
At  this  time  irregularities  with  the  protective  cover,  cap,  lock,  external  surface  seal, 
internal  surface  seal,  well  identification,  well  datum,  or  pad  were  noted. 

2.4. 1.4  Water  Level  and  Total  Depth  Measurements 

Prior  to  removing  any  water  from  the  well/point,  the  static  water  level  was  measured. 
An  electronic  water  level  probe  was  used  to  measure  the  depth  to  groundwater  below  the 
well/monitoring  point  datum  to  the  nearest  0.01  foot.  If  fuel  was  floating  on  the 
groundwater  table,  the  fuel/air  and  fuel/water  interfaces  were  measured  with  an  oil/water 
meter.  After  measurement  of  the  static  water  level,  the  water  level  probe  or  oil/water 
meter  were  lowered  to  the  bottom  of  the  well/point  for  measurement  of  total  depth 
(recorded  to  the  nearest  0.01  foot).  Based  on  these  measurements,  the  volume  of  water  to 
be  purged  was  calculated. 

Static  groundwater  levels  also  were  measured  on  March  30,  1996  at  the  conclusion  of 
the  field  activities.  Measurements  were  obtained  at  all  permanent  site  wells  and 
monitoring  points. 

2.4.2  Purging  and  Sample  Collection 

Well/monitoring  point  purging  consisted  of  the  removal  of  at  least  three  casing 
volumes  of  water  prior  to  sample  collection.  At  all  monitoring  points  the  purge  was 
completed  using  a  peristaltic  pump.  At  all  monitoring  well  locations,  disposable  bailers 
were  used  for  purging.  Once  three  casing  volumes  of  water  was  removed  from  the  well 
or  monitoring  point,  purging  continued  until  the  temperature  and  DO  concentrations  had 
stabilized,  and  if  possible,  until  the  purge  water  became  clear. 

A  peristaltic  pump  with  dedicated  silicon  and  HDPE  tubing  was  used  to  extract 
groundwater  samples  from  each  sampled  well  and  monitoring  point.  Where  possible, 
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purging  and  sampling  constituted  one  continuous  sampling  event,  and  there  was  no 
cessation  of  pumping  prior  to  sample  collection.  At  three  monitoring  points  (ESMP-2S, 
ESMP-6S,  and  ESMP-20S),  groundwater  volumes  were  purged  dry  before  obtaining 
enough  groundwater  to  perform  all  necessary  analyses.  These  locations  were  sampled  for 
a  reduced  suite  of  analyses  within  24  hours  of  the  original  purge.  For  all  monitoring 
points  and  wells,  the  dedicated  HDPE  tubing  was  lowered  down  the  casing  to 
approximately  the  middle  of  the  screened  interval.  The  samples  were  transferred  directly 
into  the  appropriate  sample  containers.  The  water  was  carefully  poured  down  the  inner 
walls  of  each  sample  bottle  to  minimize  aeration  of  the  sample.  Sample  bottles  for 
VOCs,  TVH,  and  methane  were  filled  so  that  there  was  no  headspace  or  air  bubbles 
within  the  container.  Table  2.1  lists  the  analyses  performed  on  collected  groundwater 
samples. 

All  groundwater  derived  from  purging  and  sampling  was  contained  in  30-gallon 
covered  containers.  The  content  of  these  containers  was  disposed  of  by  the  method 
described  in  Section  2.3.3. 

2.4.3  Onsite  Chemical  Parameter  Measurement 

DO  measurements  were  taken  using  an  Orion®  model  840  or  YSI-55  DO  meter  in  a 
flow-through  cell  at  the  pump  discharge  tube.  DO  concentrations  were  recorded  after  the 
readings  stabilized,  and  represent  the  lowest  DO  concentration  observed. 

Because  the  electrical  conductivity,  pH,  redox  potential,  and  temperature  of  the 
groundwater  change  significantly  within  a  short  time  following  sample  acquisition,  these 
parameters  were  measured  in  the  field  with  an  Orion  model  240A  meter  and  an  Exotech 
Oyster  meter,  in  the  same  flow-through  cell  used  for  DO  measurements.  The  measured 
values  were  recorded  on  the  groundwater  sampling  record  (Appendix  C). 

An  onsite  laboratory  staffed  by  Parsons  ES  personnel  was  used  to  analyze  for  several 
indicator  parameters  in  groundwater  samples  collected  from  pre-existing  monitoring 
wells  and  newly  installed  monitoring  points  (Table  2.1).  A  Hach®  DR/700  colorimeter 
was  used  to  measure  ferrous  iron  (Fe2+),  total  iron  (Fe),  manganese  (Mn2+),  and  sulfide 
(S  ').  Titrations  using  Hach®  reagents  were  conducted  to  measure  alkalinity  [as 
milligrams  per  liter  (mg/L)  calcium  carbonate  (CaC03)]  and  chloride  (Cf);  and 
CHEMetric®  color  tests  were  used  to  measure  ammonia  (NH3)  and  carbon  dioxide  (C02). 

2-16 


l:\450 1 5\report\text\sec-2  .doc 


DRAFT 


These  analyses  were  completed  for  each  groundwater  sample  after  all  sample  containers 
had  been  filled.  The  sample  to  be  analyzed  was  poured  into  a  clean  glass  container, 
capped,  and  transported  to  the  Parsons  ES  on-Base  laboratory  for  analysis.  Special  care 
was  taken  to  avoid  aerating  the  sample  in  the  sample  container,  which  could  influence  the 
concentration  of  reduced  species.  The  field  holding  time  for  each  sample  did  not  exceed 
1  hour.  Care  was  taken  to  minimize  sample  temperature  changes  and  exposure  to 
sunlight.  Concentrations  of  these  indicator  parameters  were  not  measured  in  soil 
samples. 

2.5  SURFACE  WATER  SAMPLING 

Three  surface  water  samples  (SUR1  through  SUR3)  were  collected  from  the 
northwest/southeast  flowing  drainage  canal  located  northeast  of  the  BX  Shoppette  (Figure 
2.1).  The  samples  were  collected  at  locations  upgradient  from,  within,  and  downgradient 
from  the  suspected  area  of  groundwater  contamination  and  potential  groundwater  seeps 
along  the  upgradient  creek  banks.  The  BTEX,  TMB,  TEMB,  and  chlorobenzene 
compounds  were  analyzed  for  in  the  surface  water  samples  (Table  2.1). 

Surface  water  samples  were  collected  directly  into  the  sample  bottle  by  placing  the 
sample  bottle  in  the  drainage  canal  with  the  opening  facing  up  and  allowing  the  water  to 
slowly  fill  the  bottle.  Sample  handling  proceeded  as  described  in  Section  2.8. 

2.6  SEDIMENT  SAMPLING 

Three  sediment  samples  (SED1  through  SED3)  were  collected  from  the  bottom  of  the 
northwest/southeast  flowing  drainage  canal  at  the  same  locations  that  surface  water 
samples  were  collected  (Figure  2.1).  The  samples  were  collected  in  order  to  assess  the 
potential  accumulation  in  drainage  canal  sediments  of  fuel  contaminants  that  may  have 
migrated  from  the  BX  Shoppette  area.  The  BTEX,  TMB,  TEMB,  and  chlorobenzene 
compounds  were  analyzed  for  in  the  sediment  samples  (Table  2.1). 

All  sediment  samples  were  collected  from  the  uppermost  4  inches  of  the  sediment 
column.  The  saturated  sediments  were  immediately  placed  in  analyte  appropriate 
containers  and  handled  according  to  procedures  in  Section  2.8. 
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2.7  FREE  PRODUCT  SAMPLING 

Two  mobile  LNAPL  (free  product)  samples  were  collected  from  monitoring  wells 
TW-1105  and  TW-1108.  A  peristaltic  pump  with  dedicated  HDPE  tubing  was  used  to 
extract  the  free  product.  The  free  product  was  carefully  pumped  into  analyte-appropriate 
bottles.  The  product  samples  were  carefully  packaged,  labeled,  and  cooled,  and  then  sent 
to  EAL  for  analysis.  The  BTEX,  TMB,  TEMB,  and  chlorobenzene  compounds  were 
analyzed  for  in  the  mobile  LNAPL  samples.  Fuel  density  was  also  measured  in  the 
laboratory. 

2.8  SAMPLE  HANDLING 

2.8.1  Sample  Containers,  Preservation,  and  Labels 

The  fixed-base  analytical  laboratory  (EAL)  provided  pre-preserved  sample  containers 
where  appropriate.  The  sample  containers  were  filled  as  described  in  Sections  2.4.3,  and 
the  container  lids  were  tightly  closed.  The  sample  label  was  firmly  attached  to  the 
container  side,  and  the  following  information  was  legibly  and  indelibly  written  on  the 
label: 


•  Facility  name; 

•  Sample  identification; 

•  Requested  analyses 

•  Sample  type  (e.g.,  groundwater,  soil,  sediment,  or  surface  water); 

•  Sample  Depth  (soil  samples  only); 

•  Sampling  date; 

•  Sampling  time; 

•  Preservatives  added;  and 

•  Sample  collector's  initials. 

2.2.5.2  Sample  Shipment 

After  the  samples  were  sealed  and  labeled,  they  were  packaged  for  transport  to  EAL  in 
Wheat  Ridge,  Colorado.  The  following  packaging  and  labeling  procedures  were 
followed: 
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•  Samples  were  packaged  to  prevent  leakage  or  vaporization  from  the  containers; 

•  Samples  were  cushioned  to  avoid  breakage;  and 

•  Ice  was  added  to  the  cooler  to  keep  the  samples  cool. 

The  packaged  samples  were  delivered  by  overnight  courier  (Federal  Express®)  to  the 
laboratory.  Chain-of-custody  procedures  outlined  in  the  project  work  plan  (Parsons 
ES,  1996)  were  followed.  Hach®  laboratory  samples  were  hand  delivered  to  the  on- 
Base  Parsons  ES  laboratory. 

2.9  AQUIFER  TESTING 

Slug  tests  were  performed  in  wells  MW-1104,  MW-1116,  MW-1119,  MW-1121, 
MW-1123,  MW- 1124,  MW-1125,  MW-1126,  and  MW-1127  (Figure  2.1)  to  provide 
estimates  for  the  hydraulic  conductivity  of  the  shallow  and  lower  semi-confined  aquifers 
in  the  vicinity  of  the  BX  Shoppette.  Slug  tests  are  single-well  hydraulic  tests  used  to 
estimate  the  hydraulic  conductivity  of  an  aquifer  in  the  immediate  vicinity  of  the  tested 
well.  Slug  testing  can  be  performed  using  either  a  rising  head  or  a  falling  head  test.  Both 
rising  head  and  falling  head  tests  were  used  at  this  site.  Detailed  slug  testing  procedures 
are  presented  in  the  Technical  Protocol  for  Implementing  Intrinsic  Remediation  with 
Long-Term  Monitoring  for  Natural  Attenuation  of  Fuel  Contamination  Dissolved  in 
Groundwater  (Wiedemeier  et  al.,  1995),  hereafter  referred  to  as  the  Technical  Protocol 
document. 

Data  obtained  during  slug  testing  were  analyzed  using  the  computer  program 
AQTESOLV®  (Geraghty  and  Miller,  Inc.,  1994)  and  the  methods  of  Bouwer  and  Rice 
(1976)  and  Bouwer  (1989)  for  unconfined  conditions.  The  results  of  slug  testing  are 
presented  in  Section  3. 3.2.2  and  Appendix  A. 

2.10  SURVEYING 

After  completion  of  field  work,  the  locations  and  elevations  of  all  new  monitoring 
points  and  pre-existing  monitoring  wells  were  surveyed  by  White  Land  Surveying,  a 
licensed  land  surveyor  from  Blytheville,  Arkansas.  The  horizontal  locations  and 
elevations  of  the  measurement  datum  (top  of  PVC  well  casing),  the  ground  surface 
adjacent  to  the  well  casing,  and  other  site  features  (e.g.,  roads,  surface  water  elevations  in 
adjacent  drainage  canals,  and  buildings)  were  measured  relative  to  existing  control  points 
referenced  to  horizontal  datum  NAD27  and  vertical  datum  NAVD88.  Horizontal 
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locations  were  surveyed  to  the  nearest  0. 1  foot.  Measurement  datum  and  ground  surface 
elevations  were  surveyed  to  the  nearest  0.01  foot.  Survey  data  are  presented  in  Table  2.2 
and  Appendix  A. 
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SECTION  3 

PHYSICAL  CHARACTERISTICS  OF  THE  STUDY  AREA 

This  section  incorporates  data  collected  by  Parson  ES  in  March  1996  and  data 
documented  in  previous  reports  on  Eaker  AFB.  Investigative  techniques  used  to 
determine  the  physical  characteristics  of  the  site  are  discussed  in  Section  2. 

3.1  TOPOGRAPHY  AND  SURFACE  WATER  HYDROLOGY 

Eaker  AFB  is  located  within  the  Mississippi  Embayment  of  the  Atlantic  and  Gulf 
Plains  physiographic  province  (Eaker  AFB,  1992)  and  the  eastern  lowland  portion  of  the 
Central  Mississippi  River  Valley.  The  topography  in  the  region  is  generally  level  except 
in  areas  adjacent  to  the  Mississippi  River.  Ground  surface  elevations  on  the  Base  range 
from  245  feet  above  mean  sea  level  (msl)  at  the  southeastern  end  of  the  Base  (in  the 
vicinity  of  Pemiscot  Bayou)  to  265  feet  msl  at  the  northwestern  end  of  the  Base.  At  the 
BX  Shoppette,  the  topography  is  flat,  and  the  ground  surface  elevation  is  approximately 
250  feet  msl. 

Eaker  AFB  is  located  within  the  St.  Francis  River  watershed  of  the  Lower  Mississippi 
River  Basin.  Surface  water  drainage  is  characteristic  of  the  Mississippi  River  floodplain, 
and  drainage  ditches  and  bayous  have  been  dredged  in  the  flat  terrain  to  accommodate 
surface  water  runoff.  The  majority  of  the  Base  lies  above  the  elevation  of  the  100-year 
floodplain,  and  the  potential  for  flooding  is  minimal.  A  combination  of  open  drainage 
ditches  and  storm  drains  is  used  to  capture  and  direct  runoff  from  the  Base  (Eaker  AFB, 
1992).  Stormwater  runoff  in  the  eastern  portion  of  the  Base  drains  to  Pemiscot  Bayou, 
while  surface  water  flow  on  the  western  half  of  the  Base  drains  to  Ditch  25.  Both  of 
these  drainage  channels  flow  southwest  to  the  Little  River,  which  discharges  into  the  St. 
Francis  River.  The  St.  Francis  River  discharges  into  the  Mississippi  River  approximately 
150  miles  south  of  Eaker  AFB.  Surface  water  runoff  at  the  BX  Shoppette  is  collected  in  a 
stormwater  collection  system  than  channels  the  water  northward  to  Ditch  Number  25, 
(located  approximately  4,000  feet  north  of  the  site),  and  eventually  into  the  Little  River  to 
the  southwest  of  the  base. 
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3.2  CLIMATE 

The  Eaker  AFB  climate  is  subtropical,  with  mild  winters  and  hot,  humid  summers. 
July  is  the  warmest  month  with  an  average  maximum  daily  temperature  of  90  degrees 
Fahrenheit  (°F).  The  coolest  month  is  January  with  an  average  minimum  daily 
temperature  of  28°F.  The  average  annual  precipitation  is  48.3  inches,  which  is  evenly 
distributed  throughout  the  year.  The  average  annual  relative  humidity  is  69  percent. 
Flooding  occurs  during  periods  of  prolonged  heavy  rainfall,  and  during  the  summer 
months  climatic  conditions  make  tornado  formation  possible  (Eaker  AFB,  1992). 

3.3  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 

The  shallow  subsurface  geology  of  northeastern  Arkansas  consists  of  Quaternary 
alluvium,  which  is  thickest  near  the  Mississippi  River  and  thins  in  a  westerly  direction. 
The  alluvium  is  composed  of  interbedded  clays,  silts,  sand,  and  minor  gravel  and  has  an 
average  thickness  of  125  feet  (Eaker  AFB,  1992).  The  shallow,  unconsolidated, 
Quaternary  sediments  on  Eaker  AFB  are  interpreted  to  be  flood  plain  and  channel 
deposits  associated  with  the  past  and  present  positions  of  the  Mississippi  River 
(Halliburton  NUS,  1992).  The  overlying  soils  are  weathering  products  of  the  alluvial 
deposits  and  are  generally  nontransmissive,  fine-grained,  clayey  soils.  These  soils 
impede  infiltration  and  allow  for  rapid  runoff  of  surface  water. 

Beneath  the  Quaternary  alluvium,  sediments  in  the  vicinity  of  the  Base  consist  of  over 
2,000  feet  of  Tertiary  and  Cretaceous  unconsolidated  deposits  overlying  Lower  Paleozoic 
carbonate  bedrock  (Eaker  AFB,  1992).  The  Tertiary  Wilcox  Formation  is  present 
approximately  900  feet  below  the  Base.  The  lower  part  of  this  formation  is  composed  of 
sands  that  produce  potable  water  used  by  Eaker  AFB,  the  city  of  Blytheville,  and  the  city 
of  Gosnell  (Eaker  AFB,  1992).  The  aquifer  is  under  confined  conditions,  and  the  water 
quality  is  excellent.  Water  treatment  is  required  only  to  remove  slightly  elevated  iron 
concentrations.  The  lower  Wilcox  Formation  aquifer  is  protected  from  contamination  by 
approximately  800  feet  of  interbedded  unconsolidated  sands  and  clays  that  form  the 
Claiborne  Group. 

Shallow  groundwater  in  the  vicinity  of  the  Base  is  present  between  7  and  12  feet  bgs 
in  the  Quaternary  alluvium.  The  sands  and  gravels  comprise  the  major  water-bearing 
units  in  the  Quaternary  deposits.  Water  from  the  alluvial  aquifer  is  characterized  as 
moderately  hard  to  very  hard  (hardness  as  calcium  bicarbonate).  Irrigation  wells  and 
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rural  residences  generally  obtain  water  from  these  Quaternary  sands  (Eaker  AFB,  1992). 
The  upper  part  of  the  Quaternary  deposits  consists  of  sandy  clay  and  clay,  while  the 
remainder  of  the  deposits  are  sand  and  gravel.  The  water  table  is  highest  in  the  area 
northeast  of  the  Base,  indicating  an  area  of  surface  recharge  to  the  Quaternary  sands  and 
gravels  (Eaker  AFB,  1992).  Flood  control  for  the  Mississippi  River  and  local  flooding 
are  responsible  for  some  groundwater  elevation  fluctuation.  Groundwater  in  the  vicinity 
of  Eaker  AFB  flows  southwest  to  south. 

3.4  SITE  GEOLOGY  AND  HYDROGEOLOGY 
3.4.1  Lithology  and  Stratigraphic  Relationships 

In  order  to  illustrate  stratigraphic  relationships  in  the  BX  Shoppette  vicinity, 
hydrogeologic  cross-sections  have  been  developed  from  subsurface  data  derived  from 
previous  borehole  logs  and  from  March  1995  and  1996  CPT/LIF  investigation  data. 
Figures  3.1  and  3.2  present  hydrogeologic  sections  A-A’  and  B-B’  that  run 
northwest/southeast,  and  Figure  3.3  presents  hydrogeologic  section  C-C’  which  runs 
northeast/southwest. 

Surface  soils  in  the  vicinity  of  the  BX  Shoppette  can  be  characterized  by  three  distinct 
zones:  a  shallow  zone  of  heterogeneous  sands,  silty  sand,  silty  clay,  and  clay;  a  clay  zone 
separating  the  shallow  heterogeneous  soils  from  the  aquifer  below;  and  a  sandy  zone 
representing  the  lower  sandy  aquifer.  The  soils  comprising  the  shallow  aquifer  are  very 
heterogeneous,  and  the  likelihood  that  continuous  sandy  or  silty  sand  layers  acting  as 
preferential  flow  paths  is  minimal.  Sandy  zones  in  the  shallow  aquifer  appear  to  be 
discontinuous  lenses.  The  largest  sand  lens  observed  at  the  site  was  4-feet-thick  at 
monitoring  well  TW-1105  (Figure  3.1).  This  sand  lens  thins  to  the  southeast  and  is  not 
believed  to  extend  more  than  150  feet  from  monitoring  well  TW-1 105. 

At  an  average  depth  of  12  feet  bgs  at  the  site,  the  upper  surface  of  a  thick  clay  layer  is 
encountered.  The  thickness  of  this  clay  layer  was  observed  to  vary  between  3  and  25  feet 
on  the  basis  of  the  hydrogeologic  cross  sections,  and  separates  the  shallow  aquifer  from 
the  semi-confined  aquifer  below.  The  silt  content  of  the  clay  seems  to  increase  at  depth 
before  contact  with  the  sandy  aquifer  (Halliburton  NUS,  1996).  Site  stratigraphy 
suggests  that  vertical  pathways  may  exist  from  the  surface  aquifer  to  the  deeper  sand 
aquifer  through  the  thinner  sections  of  the  clay  layer.  The  thickness  of  the  fine-  to 
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medium-grained  sandy  aquifer  below  the  clay  layer  is  unknown  (no  soil  boreholes  heave 
reached  bedrock),  but  its  thickness  is  suspected  to  be  greater  than  16  feet  on  the  basis  of 
soil  data  collected  at  soil  borehole  MW-1 124. 

Figures  3.1  through  3.3  suggest  that  areas  of  perched  groundwater  may  exist  where 
clay  extends  above  the  groundwater  table  of  the  shallow  aquifer.  Perched  conditions  may 
be  the  cause  of  unusually  high  groundwater  elevations  at  monitoring  well  MW- 11 14 
(screened  in  silty  clay  and  clay)  and  ESMP-2S  (screened  in  silty  clay).  Groundwater 
elevation  are  described  in  more  detail  in  Section  3.4.2. 

3.4.2  Groundwater  Hydraulics 
3.4.2. 1  Flow  Direction  and  Gradient 

Shallow  groundwater  elevations  measured  in  March  1992  suggest  that  groundwater 
flow  at  the  site  converges  near  the  BX  service  station  (Halliburton  NUS,  1992).  West  of 
the  BX  Shoppette  the  groundwater  flow  was  to  the  northeast;  however,  the  forking  of  the 
two  drainage  channels  northwest  of  the  station  appeared  to  create  a  recharge  zone, 
resulting  in  a  southerly  groundwater  flow  from  the  confluence  toward  the  site.  As  a 
result,  groundwater  flow  directly  beneath  the  BX  Shoppette  appeared  to  be  deflected  to 
the  east  by  the  convergent  flows.  Hydraulic  gradients  across  the  site  ranged  from  0.016 
foot  per  foot  (fit/ft)  south  of  the  fuel  tank  pit  to  0.0017  ft/fit  in  the  immediate  tank  pit  and 
dispenser  area  (Halliburton  NUS,  1992).  Figure  3.4  depicts  groundwater  elevations  of 
the  shallow  aquifer  in  March  1992. 

Groundwater  elevations  of  the  shallow  aquifer  in  March  1996  were  different  than 
those  measured  in  March  1992.  The  March  1996  groundwater  migration  directions 
converge  from  three  different  flow  directions  (Figure  3.5).  North  of  the  BX  Shoppette, 
the  shallow  groundwater  flow  was  to  the  southwest;  east  of  the  BX  Shoppette  the 
groundwater  flow  was  to  the  west;  and  south/southwest  of  the  BX  Shoppette  the 
groundwater  flow  was  to  the  north.  As  a  result,  groundwater  flow  beneath  the  Shoppette 
appeared  to  be  channeled  to  the  west/northwest,  which  is  different  than  the  east/southeast 
channeling  that  was  observed  in  March  1992.  Variations  in  groundwater  flow  direction 
likely  result  from  seasonal  precipitation,  flood  control  along  the  Mississippi  valley,  and 
inhibited  recharge  as  a  result  of  surface  paving.  Differences  in  groundwater  elevation  of 
as  much  as  4  feet  have  been  documented  previously  through  multiple  groundwater 
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sampling  events  (Halliburton  NUS,  1996).  A  consistent  trend  in  groundwater  elevation  is 
an  apparent  depression  in  the  groundwater  table  in  the  vicinity  of  the  former  USTs.  This 
depression  is  most  likely  caused  by  inhibited  surface  recharge  and  site  geology,  and 
potentially  limits  groundwater  migration  away  from  the  site.  Groundwater  elevations 
from  March  1996  are  summarized  in  Table  3.1. 

The  overall  groundwater  flow  direction  in  March  1996  was  to  the  east/southeast 
(despite  localized  changes  in  flow  direction),  as  indicated  by  groundwater  BTEX 
migration  to  the  east/southeast  of  the  source  area  (Section  4).  Similar  detections  of 
BTEX  at  low  concentration  were  not  observed  in  monitoring  wells  located  between  the 
source  area  and  the  northeast/southwest  flowing  canal.  Both  drainage  canals  bounding  the 
site  to  the  northeast  and  northwest  were  continuously  flowing,  as  indicated  by  flow 
arrows  in  Figure  3.5.  Surface  water  depth  in  the  canals  was  approximately  9  inches.  The 
average  elevation  of  the  bottoms  of  the  drainage  canals  is  242  feet  msl,  which  is  above 
groundwater  elevations  in  the  source  area. 

Horizontal  gradients  at  the  site  in  March  1996  ranged  from  0.00061  ft/ft  to  0.0088  ft/ft 
in  the  vicinity  of  the  former  USTs  to  a  range  of  approximately  0.021  to  0.067  ft/ft  in  the 
areas  of  convergent  groundwater  flow  surrounding  the  Shoppette  to  the  south,  east,  and 
north.  Relatively  high  groundwater  elevations  to  the  north  of  the  Shoppette  (e.g.,  ESMP- 
3S  and  ESMP-5S),  east  of  the  Shoppette  (e.g.,  ESMP-8S),  and  west  of  the  Shoppette 
(e.g.,  TW-1 115)  suggest  that  groundwater  may  be  perched  atop  clay  plateaus  within  the 
shallow  aquifer.  Perched  conditions  and  alternating  groundwater  flow  may  limit 
groundwater  migration  away  from  the  source  area.  Three  nested  monitoring  well 
locations  and  two  nested  monitoring  point  locations  screened  in  the  shallow  and  deep 
aquifers  yielded  vertical  gradients  at  nested  well/point  locations  ranging  from  0.027  to 
0.184  ft /ft  downward. 

Figure  3.6  illustrates  the  deeper  groundwater  table  from  the  semi-confined  sand 
formation  below  the  clay  layer.  Groundwater  elevations  from  the  five  deep  monitoring 
wells/points  located  at  the  site  have  little  variability  and  range  from  239.44  to  239.66  feet 
msl.  The  approximate  groundwater  flow  direction  of  the  sandy  aquifer  is  to  the 
southwest  with  a  gradient  of  0.00026  ft/ft. 
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TABLE  3.1 

GROUNDWATER  ELEVATION  DATA 
BX  SHOPETTE  (SITE  Ell) 
DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Well 

Location 

Date 

Well 

ID 

(inches) 

Datum 

Elevation 
(ft  msl)8' 

Ground 

Elevation 
(ft  msl) 

Depth  to 
Free  Product 
(ft  btoc)* 

Total  Depth 

to  Water 

(ft  btoc) 

Corrected 
Depth  to  Water^ 
(ft  btoc) 

Elevation  of 

Water  Table 
(ft  msl) 

ESMP-2S 

3/30/96 

0.5 

251.62 

251.47 

ND* 

8.14 

8.14 

243.48 

ESMP-2D 

3/30/96 

0.5 

251.65 

251.47 

ND 

11.99 

11.99 

239.66 

ESMP-3S 

3/30/96 

0.5 

251.36 

251.56 

ND 

3.98 

3.98 

247.38 

ESMP-4S 

3/30/96 

0.5 

252.04 

252.08 

ND 

5.45 

5.45 

246.59 

ESMP-5S 

3/30/96 

0.5 

251.22 

251.25 

ND 

8.34 

8.34 

242.88 

ESMP-6S 

3/30/96 

0.5 

249.41 

249.55 

ND 

7.49 

7.49 

241.92 

ESMP-6D 

3/30/96 

0.5 

249.35 

249.55 

ND 

9.84 

9.84 

239.51 

ESMP-7S 

3/30/96 

0.5 

249.27 

249.26 

ND 

6.32 

6.32 

242.95 

ESMP-8S 

3/30/96 

0.5 

251.41 

251.48 

ND 

5.32 

5.32 

246.09 

ESMP-9S 

3/30/96 

0.5 

248.83 

248.94 

ND 

5.31 

5.31 

243.52 

ESMP-19S 

3/30/96 

0.5 

251.21 

251.19 

ND 

7.89 

7.89 

243.32 

ESMP-20S 

3/30/96 

0.5 

NA* 

248.97 

ND 

7.77 

7.77 

NA 

CPT-22 

3/30/96 

2 

249.12 

249.34 

ND 

13.38 

13.38 

235.74 

TW-1102 

3/30/96 

2 

248.47 

248.67 

ND 

8.75 

8.75 

239.72 

MW- 1104 

3/30/96 

2 

250.45 

250.63 

ND 

10.73 

10.73 

239.72 

TW-1105 

3/30/96 

2 

250.12 

250.31 

9.52 

14.26 

10.63 

239.49 

TW-1106 

3/30/96 

2 

249.92 

250.12 

ND 

9.78 

9.78 

240.14 

TW-1109 

3/30/96 

2 

249.84 

250.03 

ND 

10.28 

10.28 

239.56 

TW-1110 

3/30/96 

2 

250.21 

250.35 

ND 

10.58 

10.58 

239.63 

TW-1111 

3/30/96 

2 

250.31 

250.43 

ND 

10.59 

10.59 

239.72 

MW-1114 

3/30/96 

2 

250.62 

250.80 

ND 

5.22 

5.22 

245.40 

TW-1115 

3/30/96 

2 

249.35 

249.53 

ND 

3.48 

3.48 

245.87 

MW-1116 

3/30/96 

2 

249.55 

249.89 

ND 

7.48 

7.48 

242.07 

MW-1119 

3/30/96 

2 

248.64 

248.86 

ND 

7.80 

7.80 

240.84 

MW-1120 

3/30/96 

2 

250.70 

250.85 

ND 

11.17 

11.17 

239.53 

MW-1121 

3/30/96 

2 

252.24 

249.86 

ND 

9.01 

9.01 

243.23 

MW-1 122 

3/30/96 

2 

252.19 

249.70 

ND 

12.40 

12.40 

239.79 

MW-1123 

3/30/96 

2 

252.72 

250.33 

ND 

13.11 

13.11 

239.61 

MW-1 124 

3/30/96 

2 

253.13 

250.53 

ND 

13.32 

13.32 

239.81 

MW-1 125 

3/30/96 

2 

252.64 

249.57 

ND 

13.34 

13.34 

239.30 

MW-1 126 

3/30/96 

2 

252.80 

250.01 

ND 

13.31 

13.31 

239.49 

MW-1 127 

3/30/96 

2 

.  249.72 

249.90 

ND 

10.28 

10.28 

239.44 

MW-1 128 

3/30/96 

2 

250.11 

250.35 

ND 

10.62 

10.62 

239.49 

d  fl  msl  -  Feet  above  mean  sea  level. 
b/  ft  btoc  =  Feet  below  top  of  casing. 
d  ND  =  Not  decteced. 
d  NA  =  Not  available. 

d  Calculated  as:  [(total  depth  to  water  -  ((total  depth  to  water)  -  (total  depth  to  product))*  0.765],  where 
0.765  is  the  assumed  specific  gravity  of  JP-4  fuel. 
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3. 4.2. 2  Hydraulic  Conductivity 


Parsons  ES  estimated  the  hydraulic  conductivity  at  five  shallow  monitoring  wells 
(MW-1 104,  MW-1 116,  MW-1 1 19,  MW-1 121,  and  MW-1 123)  and  four  deep  monitoring 
wells  (MW-1 124,  MW-1 125,  MW-1 126,  and  MW-1 127)  using  rising  and  falling  head 
slug  tests  and  the  analysis  method  of  Bouwer  and  Rice  (1976),  as  described  in 
Section  2.8.  The  results  of  these  slug  tests  are  summarized  in  Table  3.2.  The  average 
hydraulic  conductivity  for  the  shallow  aquifer  is  3.78  feet  per  day  (ft/day).  The  average 
hydraulic  conductivity  for  the  deep  aquifer  is  3.77  ft/day. 

i 

3.3.2.3  Effective  Porosity 


Because  of  the  difficulty  involved  in  accurately  determining  effective  porosity, 
especially  is  heterogeneous  soils,  accepted  literature  values  for  the  type  of  soil 
comprising  the  shallow  and  deep  aquifers  were  used.  Walton  (1988)  gives  ranges  of 
effective  porosity  for  fine  to  medium  sand  of  0.1  to  0.3,  for  silt  of  0.01  to  0.3,  and  for 
sandy  clay  of  0.03  to  0.2.  Because  the  presence  of  silty  and  sandy  soils  offer  the 
preferred  migration  pathway,  and  silts  and  sands  tend  to  increase  the  effective  porosity, 
especially  in  the  saturated  zone,  an  effective  porosity  of  0.25  was  assumed  both  for  soils 
in  the  shallow  aquifer  and  for  the  sands  of  the  lower  semi-confined  aquifer. 

3.3.2.4  Advective  Groundwater  Velocity 

The  advective  velocity  of  groundwater  in  the  direction  parallel  to  groundwater  flow  is 
given  by: 
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Where:  v  =  Average  advective  groundwater  velocity  (seepage  velocity) 

K  =  Hydraulic  conductivity  (3.78  ft/day  shallow;  3.77  ft/day  deep) 
dH/dL  =  Gradient  (0.0088  ft/ft  shallow;  0.00026  ft/ft  deep) 
ne  =  Effective  porosity  (0.25  shallow  and  deep). 

Using  this  relationship  in  conjunction  with  site-specific  data,  the  maximum  estimated 
advective  groundwater  velocities  at  the  site  in  March  1996  was  0.2J  ft/day  [77.4  feet  per 
year  (ft/yr)]  for  the  shallow  aquifer  and  0.003  ft/day  (1.2  ft/year)  for  the  deep  aquifer. 
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TABLE  3.2 

MARCH  1996  SLUG  TEST  RESULTS 
BX  SHOPPETTE 
DEMONSTRATION  OF  RNA 
EAKER  AFB,  ARKANSAS 
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Because  organic  carbon  is  generally  present  in  any  aquifer  matrix,  a  somewhat  retarded 
velocity  should  be  used  for  solute  transport  calculations.  Section  4.3.2.  presents  TOC 
analysis  results,  and  Section  5  discusses  contaminant  retardation  in  more  detail. 

3.4.2.5  Potential  Exposure  Pathways 

No  preferential  groundwater  flow  paths  to  downgradient  receptors  appear  to  exist  at 
the  site  on  the  basis  of  groundwater  elevations  and  hydraulic  and  lithologic  data.  Highly 
conductive  sand  and  silty  sand  lenses  appear  to  be  discontinuous  and  offer  no  direct  route 
to  potential  downgradient  receptors.  Possible  discharge  of  groundwater  contamination 
from  the  surface  aquifer  to  either  drainage  canal  may  be  possible  depending  on  flow 
conditions;  however,  groundwater  elevations  in  March  1996  in  the  source  area  were 
below  the  elevation  of  the  drainage  canal  beds. 

Migration  of  mobile  LNAPL  appears  to  be  limited  to  conductive  sand  and  silt  zones  or 
lenses  that  become  available  as  water  levels  vary.  The  heterogeneity  of  soils  and 
presence  of  impermeable  silty  clay  or  clay  layers  has  prevented  any  significant  migration 
of  LNAPL  from  the  source  area.  Potential  contamination  of  the  semi-confined  aquifer 
from  the  surface  aquifer  through  breaks  in  the  separating  clay  layer  has  occurred,  as 
indicated  by  BTEX  contamination  in  the  sandy  aquifer  at  MW- 1124  (Section  4).  It  is 
unlikely  that  mobile  LNAPL  has  contaminated  the  lower  aquifer  because  this  semi- 
confined  aquifer  is  pressurized  and  the  potentiometric  surface  of  the  semi-confined 
aquifer  is  above  the  bottom  of  the  thick  clay  layer.  Therefore,  floating  LNAPL  would 
have  no  mechanism  for  downward  transport.  However,  it  is  likely  that  fluctuating 
groundwater  elevations  permit  hydraulic  conditions  that  allow  dissolved  BTEX 
contamination  to  reach  the  deep  aquifer. 

3.4.3  Groundwater  Use 

The  potential  for  exposure  to  contaminated  water  originating  from  the  site  through 
drinking  water  supplies  is  low  because  potable  water  supplies  are  not  obtained  from  the 
surface  or  deeper  sand  aquifers.  Eaker  AFB  previously  (prior  to  Base  closure)  obtained 
its  water  from  two  wells  located  on  the  southeast  side  of  Louisiana  Avenue  between 
Second  and  Third  streets,  approximately  4,200  feet  southwest  of  the  site.  The  wells  were 
drilled  to  approximately  1,310  feet  bgs  and  drew  water  from  the  Wilcox  Formation.  The 
city  of  Blytheville  (south  of  the  base)  obtains  its  water  from  four  deep  wells  located 
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approximately  2.3  miles  southeast  of  the  Base.  The  city  of  Gosnell  (west  of  the  Base) 
obtains  its  water  from  two  deep  wells  drilled  to  1,100  feet  bgs.  Therefore,  the  migration 
of  contamination  in  Quaternary  sands  to  domestic  wells  beyond  the  perimeter  of  the  Base 
or  into  the  Wilcox  formation  is  extremely  unlikely. 
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SECTION  4 

NATURE  AND  EXTENT  OF  CONTAMINATION  AND  SOIL  AND 
GROUNDWATER  GEOCHEMISTRY 

4.1  SOURCE  OF  CONTAMINATION 

The  source  of  contamination  at  the  BX  Shoppette  appears  to  be  centered  around  the 
former  location  of  gasoline  USTs  and  associated  piping  northwest/west  of  the  Shoppette. 
The  first  reported  leak  occurred  in  1974  from  a  transfer  pipe  connecting  the  USTs  to  the 
fuel  dispensers.  The  leak  was  repaired,  and  no  hydrocarbon-contaminated  soils  were 
removed  during  the  repair  (Halliburton  NUS,  1992).  The  next  recorded  leak  occurred  in 
1989  when  UST  No.  160A  tested  positive  for  leaks  and  was  deactivated  in  March  1990. 
Tank  tightness  tests  were  performed  on  the  remaining  USTs  in  August  1990.  The  USTs 
were  determined  to  be  leak-free;  however,  the  associated  piping  to  each  of  the  tanks  was 
determined  to  be  leaking  (Halliburton  NUS,  1992).  An  unknown  volume  of  fuel  has  been 
released  from  UST  or  transfer  piping  leaks  over  the  history  of  the  site.  In  addition  to 
gasoline,  waste  oil,  waste  hydraulic  fluid,  and  contaminated  fuels  were  generated  at  the 
site  (Halliburton  NUS,  1996). 

Other  than  the  recovery  of  approximately  10.75  gallons  of  LNAPL  in  February  1992 
and  the  excavation  of  600  cubic  yards  (cy)  of  contaminated  soils  during  the  UST 
removal,  no  other  source  reduction  occurred  prior  to  the  March  1996  site  characterization 
effort.  In  September  1996,  a  bioslurping  system  was  installed  at  monitoring  wells  TW- 
1105  and  TW-1108  to  begin  removing  mobile  LNAPL  from  the  source  area. 
Approximately  250  gallons  of  LNAPL  had  been  removed  by  October  1996.  Section  4.2 
describes  mobile  LNAPL  levels  at  the  site  with  respect  to  March  1996  site  conditions  and 
does  not  account  for  the  effects  of  recent  bioslurping. 

4.2  MOBILE  LNAPL  CONTAMINATION 

Mobile  LNAPL  is  defined  as  the  LNAPL  that  is  free  to  flow  in  the  aquifer  and  that 
will  flow  from  the  aquifer  matrix  into  a  well  under  the  influence  of  gravity.  Mobile 
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LNAPL  was  observed  in  March  1996  west  of  the  Shoppette  and  southwest  of  the  former 
gasoline  UST  location.  Monitoring  wells  TW-1105  and  TW-1108  contained  4.74  and 
2.97  feet  of  LNAPL,  respectively.  Monitoring  well  TW-1 108  was  previously  abandoned 
and  filled  with  concrete  to  within  11.5  feet  of  the  groundsurface;  however,  sufficient 
screen  was  left  exposed  in  the  unsaturated  zone  to  allow  the  flow  of  LNAPL  into  the 
well.  High  fluorescence  intensities  (>13,000  normalized  counts)  at  CPT/LIF  push 
locations  1EAK01,  3EAK01,  19EAK01,  22EAK01,  26EAK01,  13ESLF,  and  23ESLF, 
combined  with  mobile  LNAPL  observations  in  monitoring  wells  TW-1 105  and  TW-1 108 
suggest  that  mobile  LNAPL  occupies  an  area  approximately  70  feet  long  by  15  feet  wide 
between  CPT/LIF  locations  26EAK01  and  19EAK01  (Figure  4.1).  Mobile  LNAPL  may 
be  migrating  and  accumulating  within  a  southeast  trending  sand  lens  near  the  water  table 
(Figure  3.1). 

Mobile  LNAPL  has  been  observed  in  temporary  monitoring  well  TW-1105  since 
February  1992  (4.77  ft)  (Halliburton  NUS,  1996);  however,  mobile  LNAPL  was  not 
observed  in  temporary  monitoring  well  TW-1108  until  November  1995  (0.05  ft) 
(Halliburton  NUS,  1996).  The  increase  in  LNAPL  between  November  1995  and  March 
1996  at  temporary  well  TW-1108  suggests  the  possible  migration  of  LNAPL  to  this 
location.  Furthermore,  the  mobile  LNAPL  thickness  measured  in  monitoring  well  TW- 
1105  in  March  1996  (4.74  feet)  is  less  than  measured  in  May  of  1995  (7.8  feet).  The 
decreasing  thickness  at  TW-1105  in  conjunction  with  the  increasing  thickness  at  TW- 
1 1 08  suggests  that  the  mobile  LNAPL  may  have  flowed  more  evenly  into  the  sand  lens 
screened  by  both  wells. 

An  LNAPL  sheen  was  detected  in  monitoring  well  TW-1  111  in  March  1996.  The 
product  source  is  unknown  because  the  well  is  located  north  of  (upgradient  from)  the 
former  UST  locations.  The  potential  area  and  volume  of  LNAPL  at  this  location  is 
expected  to  be  small  on  the  basis  of  CPT/LIF  push  locations  near  monitoring  well  TW- 
1111  (6EAK01  through  8EAK01  and  15ESLF  through  17ESLF).  Fluorescence 
intensities  at  these  six  locations  did  not  indicate  the  presence  of  a  significant  LNAPL 
source.  The  source  of  contamination  may  have  been  a  previous  slug  of  contamination 
that  migrated  north  through  unsaturated  soils  from  the  source  area  or  an  unreported 
surface  release. 
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The  relationship  between  the  measured  LNAPL  thickness  in  a  monitoring  well  and  the 
total  amount  of  mobile  LNAPL  in  the  subsurface  at  a  site  is  extremely  difficult  to 
quantify.  It  is  well  documented  that  LNAPL  thickness  measurements  taken  in 
groundwater  monitoring  wells  are  not  indicative  of  actual  mobile  LNAPL  thicknesses  in 
the  formation  (de  Pastrovich  et  al.,  1979;  Blake  and  Hall,  1984;  Hall  et  al.,  1984;  Hughes 
et  al.,  1988;  Abdul  et  al.,  1989;  Testa  and  Paczkowski,  1989;  Kemblowski  and  Chiang, 
1990;  Lehnard  and  Parker,  1990;  Mercer  and  Cohen,  1990;  Ballestero  et  al.,  1994).  It  has 
been  noted  by  these  authors  that  the  thickness  of  LNAPL  measured  in  a  monitoring  well 
is  greater  than  the  actual  mobile  LNAPL  thickness  present  in  the  aquifer,  and  according 
to  Mercer  and  Cohen  (1990),  measured  LNAPL  thickness  in  wells  is  typically  2  to  10 
times  greater  than  the  actual  mobile  LNAPL  thickness  in  the  formation.  Assuming  an 
approximate  LNAPL  thickness  of  0.5  foot  in  the  aquifer  matrix  (a  0.5  foot  mobile 
LNAPL  thickness  was  measured  by  CPT/LIF  at  location  23ESLF),  an  areal  extent  of 
approximately  70  feet  by  15  feet,  and  a  soil  porosity  of  0.3  an  approximated  volume  of 
mobile  LNAPL  at  the  site  in  March  1996  is  1,200  gallons. 

BTEX  compounds  are  considered  good  indicators  of  fuel  weathering  because  BTEX 
compounds  constitute  by  far  the  greatest  mass  of  compounds  that  partition  from  fuels  into 
groundwater  (Smith  et  al,  1981;  Cline  et  al,  1991).  In  1:10  fuehwater  mixtures,  BTEX 
can  comprise  as  much  as  82  percent  of  the  total  dissolved  contaminant  concentrations  in 
the  water  (Smith  et  al.,  1981).  Concentrations  of  BTEX  constituents  in  mobile  LNAPL 
collected  from  temporary  monitoring  wells  TW-1105  and  TW-1108  were  quantitated 
using  US  Environmental  Protection  Agency  (USEPA)  Method  SW8020.  Concentrations 
of  BTEX  from  these  samples  indicated  that  the  petroleum  product  comprising  the 
gasoline  plume  is  weathered.  Table  4.1  compares  the  BTEX  concentrations  in  fresh 
unleaded  gasoline  to  those  observed  in  gasoline  (presumably  unleaded)  samples  collected 
from  temporary  monitoring  wells  TW-1 105  and  TW-1 108. 

Compared  to  fresh  gasoline,  the  gasoline  from  both  samples  is  moderately  weathered 
with  respect  to  the  BTEX  compounds  and  specifically  to  benzene  and  toluene.  The 
gasoline  at  temporary  monitoring  well  TW-1108  was  slightly  more  weathered 
(approximately  8  percent  less  BTEX  compounds)  than  the  gasoline  collected  at 
temporary  monitoring  well  TW-1105.  This  suggests  that  the  gasoline  originated  near 
TW-1 105  and  possibly  weathered  during  migration  to  TW-1 108. 
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TABLE  4.1 

MOBILE  LNAPL  ANALYTICAL  RESULTS 
BX  SHOPPETTE  (SITE  Ell) 
DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


COMPOUND 

CONCENTRATION 
IN  FRESH 
GASOLINE  d 
(mg/Lf 

CONCENTRATION 
IN  PRODUCT 
FROM  TW-1105b/ 
(mg/L) 

CONCENTRATION 
IN  PRODUCT 
FROM  TW-1108b/ 
(mg/L) 

Benzene 

16,800 

7,650 

7,610 

Toluene 

80,400 

49,725 

43,815 

Ethylbenzene 

10,875 

9,945 

9,225 

Total  Xylenes 

45,300 

50,490 

45,355 

Total  BTEX 

153,375 

117,810 

106,005 

d  Data  from  Bruce  et  al.  (1991);  average  of  5  unleaded  gasolines. 
b/  USEPA  Method  SW8020. 
d  mg/L  =  Milligrams  per  liter. 


The  liquid  densities  of  gasoline  from  temporary  wells  TW-1105  and  TW-1108  were 
0.7650  and  0.7687  kilograms  per  liter  (kg/L),  respectively.  The  density  of  unweathered 
gasoline  is  0.7321  kg/L.  The  elevated  gasoline  densities  from  the  temporary  monitoring 
wells  suggests  weathering  by  the  partial  loss  of  volatile  hydrocarbons  (such  as  the  alkane 
fractions),  thereby  leaving  heavier  and  less  volatile  compounds  for  an  increase  in  density. 

4.3  SOIL  QUALITY 

4.3.1  Residual  Contamination 

Residual  LNAPL  is  defined  as  the  LNAPL  that  is  trapped  in  the  aquifer  by  the 
processes  of  cohesion  and  capillarity,  and  therefore  will  not  flow  within  the  aquifer  and 
will  not  flow  from  the  aquifer  matrix  into  a  well  under  the  influence  of  gravity.  At  this 
site,  the  residual  LNAPL  consists  mostly  of  fuel  hydrocarbons  derived  from  automotive 
gasoline. 
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4.3. 1.1  Soil  Analytical  Data 

Soil  sampling  data  are  available  for  sampling  events  that  took  place  in  1991  through 
1996.  In  1991,  56  soil  samples  were  collected  by  Halliburton  NUS  (1994)  from 
boreholes  B-l  through  B-27,  and  12  soil  samples  were  collected  from  boreholes  for  wells 
TW-1103,  TW-1108,  TW-1109,  and  TW-1110  (Figure  4.2).  During  the  1991 
investigation,  saturated  and  unsaturated  zone  soil  samples  were  collected  at  depths 
ranging  from  5  to  22  feet  bgs.  In  1995,  Halliburton  NUS  collected  11  additional  soil 
samples  during  the  installation  of  monitoring  wells  MW-1 121  through  MW-1 123  and  soil 
boreholes  SB  1129  through  SB  1135  (Halliburton  NUS,  1996).  These  11  samples  were 
collected  from  unsaturated  soil  at  depths  ranging  from  2.0  to  9.7  feet  bgs.  All  the  soil 
samples  collected  during  these  sampling  events  were  analyzed  for  BTEX  and  total 
petroleum  hydrocarbons  (TPH).  Some  soil  samples  were  analyzed  for  additional 
contaminants  (e.g.,  metals);  however,  results  reported  for  these  additional  analytes  are  not 
of  primary  importance  for  completion  of  this  RNA  demonstration  and  are  not 
summarized.  Total  BTEX  concentrations  were  measured  in  all  soil  samples  collected 
between  February  and  June  1991  (B-l  through  B-27)  at  concentrations  ranging  from  0.5 
to  785  milligrams  per  kilogram  (mg/kg).  Total  BTEX  concentrations  in  soil  were 
detected  only  at  soil  borehole  location  SB  1135  at  a  maximum  concentration  of  122.1 
mg/kg  in  April  1995.  Appendix  B  summarizes  BTEX  and  TPH  results  for  all  soil 
samples  collected  during  these  sampling  efforts. 

Thirteen  soil  samples  were  collected  from  1 1  soil  borehole  locations  in  March  1 996  as 
part  of  this  study.  The  soil  samples  were  collected  by  either  the  CPT  or  the  Geoprobe® 
across  0.5-  to  2-foot  intervals  in  the  vadose  zone  (from  7  to  12.5  feet  bgs).  BTEX, 
chlorobenzene,  TMB,  and  TEMB  compounds  were  analyzed  at  locations  ESSB-13  (2 
depths),  ESSB-15,  ESSB-22,  ESSB-24,  ESSB-26,  ESSB-27,  ESSB-28,  and  ESSB-29  (2 
depths).  TOC  samples  were  collected  from  locations  ESSB-4,  ESSB-18,  ESSB-25,  and 
ESSB-26,  and  the  results  are  summarized  in  Section  4.3.2.  Figure  4.2  illustrates 
locations  at  which  BTEX  was  detected,  and  Table  4.2  summarizes  the  March  1996  soil 
sampling  results. 

Figure  4.2  is  a  map  showing  the  areal  extent  of  detected  BTEX  contamination  in  soils 
in  1991,  1995,  and  1996  to  a  maximum  depth  of  20  feet  bgs.  The  unsaturated  soil  BTEX 
contamination  appears  to  be  confined  within  the  site  boundaries.  The  maximum  total 
BTEX  contamination  measured  in  unsaturated  soils  (5,330  mg/kg)  was  detected  in  march 
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TABLE  4.2 

FUEL  HYDROCARBON  COMPOUNDS  DETECTED  IN  SOIL  AND  SEDIMENT 

BX  SHOPPETTE  (SITE  Ell) 
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DRAFT 


1996  in  soil  borehole  ESSB-26,  adjacent  to  the  fueling  canopy  and  abandoned  temporary 
well  TW-1108.  This  sample  likely  was  saturated  with  mobile  LNAPL  and  is  not 
representative  of  residual  LNAPL  contamination.  The  second  highest  soil  BTEX 
concentration  recorded  from  all  three  soil  sampling  events  was  831  mg/kg  at  soil 
borehole  location  ESSB-29.  BTEX  contamination  in  the  vadose  zone  is  concentrated 
mostly  in  the  former  location  of  the  gasoline  USTs,  along  the  fuel  transfer  lines  to  the 
fueling  canopy,  and  in  the  fueling  canopy  area.  The  remainder  of  the  soil  sampling 
indicated  lower  BTEX  concentrations  throughout  the  rest  of  the  BX  Shoppette  site 
(Figure  4.2).  A  potential  second  contaminant  source  was  located  north  of  the  UST  pit 
near  temporary  well  TW-1 1 1 1 .  A  sheen  was  detected  at  this  location  during  field  work  as 
part  of  this  demonstration  (Section  4.2)  and  may  be  the  result  of  an  unreported  surface 
release  or  slug  of  LNAPL  that  migrated  northward  from  the  UST  location.  Detectable 
concentrations  of  BTEX  in  unsaturated  soils  appear  to  be  limited  to  an  area  of  32,000 
square  feet,  extending  as  far  as  120  feet  from  the  former  gasoline  USTs. 

The  vertical  extent  of  soil  BTEX  contamination  in  the  shallow  aquifer  is  believed  to 
extend  as  much  as  22  feet  bgs  on  the  basis  of  saturated  soil  samples  collected  in  1991 
(Halliburton  NUS,  1992).  The  downward  smearing  of  LNAPL  contamination  through 
seasonal  variations  in  groundwater  elevations  and  preferential  flow  through  conductive 
sand  or  silt  layers  has  caused  saturated  soil  contamination.  The  presence  of  BTEX 
contamination  at  soil  borehole  B-22  (Figure  4.2)  suggests  the  previous  downward 
migration  of  fuel  contamination  in  conductive  sand  or  silt  lenses  or  stringers. 

4.3. 1.2  CPT/LIF  Data 

Three  CPT/LIF  site  investigations  were  performed  at  the  BX  Shoppette  to  help 
characterize  the  horizontal  and  vertical  extent  of  soil  contamination.  The  first  CPT/LIF 
characterization  event  occurred  in  March  1995  and  consisted  of  31  pushes  (EAK01  to 
EAK31)  to  a  maximum  depth  of  27  feet  bgs.  A  nitrogen  laser  was  used  to  scan  for  free 
and  residual  hydrocarbons.  Figure  4.1  illustrates  the  locations  of  the  CPT/LIF  push 
locations.  The  second  CPT/LIF  characterization  event  occurred  in  October  1996  and 
consisted  of  13  push  locations  with  a  tunable  LIF  probe.  The  focus  of  the  field  effort  was 
to  demonstrate  the  applicability  of  the  tunable  LIF  probe  by  correlating  the  probe 
readings  with  adjacent  soil  cores.  Four  soil  boreholes  were  completed  adjacent  to  the 
tunable  LIF  push  locations.  However,  the  tunable  LIF  detects  a  different  wavelength 

band  than  the  nitrogen  probe  and  cannot  be  directly  correlated  with  nitrogen  LIF  results. 
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Therefore,  the  tunable  LIF  data  are  not  used  in  this  report.  The  third  CPT/LIF  site 
characterization  event  was  conducted  in  March  1996  during  the  field  work  phase  of  this 
study  and  consisted  of  23  push  locations  (1ESLF  through  23ESLF)  using  the  nitrogen 
LIF  probe.  The  maximum  push  depth  during  the  March  1996  CPT/LIF  effort  was  48  feet 
bgs.  Monitoring  points  were  installed  at  13  of  the  23  push  locations. 

All  54  nitrogen  LIF  push  locations  from  March  1995  and  1996  were  used  to  delineate 
residual  soil  contamination  (Figure  4.1).  Soil  BTEX  contamination  detected  by  the 
nitrogen  LIF  is  comparable  in  area  to  the  area  of  BTEX  contamination  detected  with  soil 
analytical  data  (compare  Figure  4.1  with  Figure  4.2).  The  area  delineated  by  the  nitrogen 
LIF  probe  is  smaller  than  the  area  delineated  through  analytical  data  because  the  fuel 
detection  limit  of  the  nitrogen  LIF  is  less  sensitive  than  the  BTEX  detection  limit  for 
laboratory  analyses.  Hydrocarbons  were  detected  as  deep  as  19  feet  bgs  at  22EAK01 
(former  location  of  temporary  monitoring  point  CPT-22).  This  suggests  that  mobile  or 
residual  LNAPL  has  not  penetrated  the  clay  layer  separating  the  shallow  aquifer  from  the 
aquifer  below. 

The  relationship  between  LNAPL  distribution  is  best  illustrated  using  hydrogeologic 
profiles.  Figures  4.3  and  4.4  present  profiles  of  soil  contamination  using  hydrogeologic 
cross-section  A-A’  and  C-C’.  Figure  4.3  suggests  that  most  soil  contamination  in  this 
portion  of  the  shallow  aquifer  is  accumulating  within  the  silty  sand/sand  lens  stretching 
between  28EAK01  and  TW-1109.  Likewise,  Figure  4.4  shows  that  mobile  LNAPL  is 
confined  to  the  sandy  lens  in  the  immediate  vicinity  of  TW-1108.  The  presence  of 
residual  LNAPL  contamination  within  5  feet  of  the  groundsurface  suggests  that  most  fuel 
likely  was  released  through  the  transfer  piping,  located  north  of  the  canopy,  that  was  used 
to  connect  the  USTs  to  the  filling  apron. 

4.3.2  Total  Organic  Carbon 

TOC  concentrations  are  used  to  estimate  the  amount  of  organic  matter  sorbed  to  soil 
particles  or  trapped  in  the  interstitial  passages  of  a  soil  matrix.  The  TOC  concentration  in 
the  saturated  zone  is  an  important  parameter  used  to  estimate  the  amount  of  contaminant 
that  could  potentially  be  sorbed  to  the  aquifer  matrix.  Sorption  results  in  retardation  of 
the  contaminant  plume  relative  to  the  average  advective  groundwater  velocity.  TOC 
measurements  should  be  taken  in  the  same  soil  formation  where  dissolved  groundwater 
contamination  is  migrating. 
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The  percent  soil  TOC  was  measured  in  three  samples  that  were  collected  in  the 
capillary  fringe,  peripheral  to  the  mobile  and  residual  LNAPL  plume  (ESSB-4,  ESSB-18, 
ESSB-25).  A  fourth  TOC  sample  was  collected  within  the  contaminated  area  at  ESSB-26 
(adjacent  to  TW-1 108).  The  collection  of  TOC  samples  from  the  silt/sand  formation  was 
difficult  due  to  the  heterogeneity  of  the  shallow  aquifer  soil  matrix.  As  a  result,  TOC 
concentrations  for  samples  ESSB-4  and  ESSB-18  were  excluded  from  retardation 
calculations  because  only  clay  soils  were  extracted  (TOC  contents  of  0.16  and  0.15 
percent,  respectively).  The  TOC  concentrations  from  ESSB-26  (TOC  of  0.05  percent) 
also  was  not  used  because  the  sample  was  collected  from  a  contaminated  portion  of  the 
shallow  aquifer.  The  TOC  sample  collected  from  ESSB-25  consisted  of  a  sandy  soil  that 
was  peripheral  to  known  soil  contamination.  The  TOC  of  soils  from  4  to  6.5  feet  bgs  was 
0.07  percent.  This  TOC  value  is  indicative  of  relatively  clean  soils  and  was  used  in 
retardation  calculations. 

4.4  SURFACE  WATER  AND  SEDIMENT  CHEMISTRY 

4.4.1  Surface  Water  Quality 

Surface  water  samples  were  collected  at  three  locations  (SUR1  through  SUR3)  in  the 
northwest/southeast  running  drainage  canal  located  north  of  the  Shoppette  (Figure  2.1). 
The  surface  water  samples  were  analyzed  for  VOCs  by  USEPA  Method  SW8020. 
Toluene  was  detected  at  low  concentration  (0.5  pg/L)  in  sample  SUR1,  which  is  located 
upgradient  from  the  site.  No  other  BTEX  ,  TMB  or  TEMB  compounds  were  detected  in 
the  surface  water  samples,  which  suggests  that  the  drainage  canal  does  not  receive 
groundwater  contamination  from  the  BX  Shoppette.  Analytical  results  for  surface  water 
samples  are  presented  in  Table  4.3. 

4.4.2  Sediment  Quality  Data 

Three  sediment  samples  were  collected  from  the  upper  4  inches  of  the 
northwest/southeast  flowing  drainage  canal  and  analyzed  for  VOCs.  The  results  of 
sediment  sampling  are  summarized  in  Table  4.2.  The  three  sampling  locations  (SED1 
through  SED3)  are  the  same  as  those  of  the  surface  water  samples.  Sediment  samples 
SED1  and  SED2  contained  19.0  and  7.30  pg/kg  of  toluene,  respectively.  In  addition, 
sediment  sample  SED2  had  a  low  detection  of  total  xylenes  (1.4  pg/kg).  No  other 
BTEX,  TMB,  or  TEMB  compounds  were  detected  in  sediment  samples  at  the  site.  The 
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highest  measured  BTEX  compound  at  sampling  location  SED1  suggests  that  an 
unidentified  contaminant  source  upstream  of  the  site  may  exist.  The  low-level 
detection  of  BTEX  compounds  at  sediment  sampling  location  SED2  suggest  that 
contamination  emanating  from  the  BX  Shoppette  may  have  once  entered  the  drainage 
canal  during  a  period  of  high  groundwater  level  or  from  surface  water  runoff. 
Alternatively,  the  BTEX  compounds  detected  at  SED2  may  have  arisen  from  an 
unidentified  upstream  source  or  unidentified  surface  spill  in  the  area. 

4.5  GROUNDWATER  CHEMISTRY 

Three  lines  of  evidence  can  be  used  to  document  the  occurrence  of  natural  attenuation: 
1)  geochemical  evidence;  2)  documented  loss  of  contaminant  mass  at  the  field  scale;  and 
3)  microcosm  studies.  The  first  two  lines  of  evidence  (geochemical  evidence  and 
documented  loss  of  contaminants)  are  used  herein  to  support  the  occurrence  of  natural 
attenuation  at  the  BX  Shoppette,  as  described  in  the  following  sections.  Because  these 
two  lines  of  evidence  strongly  suggest  that  natural  attenuation  is  occurring  at  this  site,  a 
microcosm  study  was  not  deemed  necessary. 

4.5.1  Historic  Measurements  of  Dissolved  Hydrocarbon  Contamination 

Two  groundwater  sampling  events  conducted  prior  to  March  1996  indicated  the 
presence  of  fuel  hydrocarbon  contamination  in  the  shallow  groundwater  beneath  the  BX 
Shoppette  site.  Groundwater  samples  were  collected  from  18  monitoring  wells  in 
January  1992  (TW-1101  through  MW-1116,  MW-1119,  and  MW-1120)  (Halliburton 
NUS,  1992).  The  headspace  associated  with  each  of  these  groundwater  samples  was 
analyzed  from  BTEX  concentration  with  an  onsite  portable  GC.  Headspace 
concentrations  of  a  least  1  pg/L  were  detected  for  all  1 8  samples.  On  the  basis  of  field 
screening  results  and  optimal  monitoring  well  placement,  monitoring  wells  TW-1103, 
TW-1107,  TW-1108,  TW-1112,  and  TW-1113  were  abandoned.  Monitoring  well  TW- 
1108  was  partially  filled  with  concrete  and  has  sufficient  riser  available  to  measure  the 
presence  of  mobile  LNAPL  flowing  into  the  well.  The  remaining  monitoring  wells  were 
temporarily  or  permanently  installed. 

Monitoring  wells  TW-1101,  TW-1102,  TW-1105,  TW-1106,  and  TW-1109  were 
originally  intended  for  temporary  groundwater  level  measurement  or  mobile  LNAPL 
removal  (TW-1105)  before  eventual  abandonment.  These  five  monitoring  wells  were 
still  functional  during  the  field  work  phase  of  this  demonstration  project  in  March  1996. 
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Monitoring  wells  MW-1104,  TW-1110,  TW-1111,  MW-1114,  TW-1115,  MW-1116, 
MW-1119,  and  MW- 1120  were  intended  for  indefinite  use  and  were  provided  with 
permanent  completions.  Samples  from  the  eight  permanent  monitoring  wells  were 
submitted  for  laboratory  analysis,  and  the  results  are  summarized  in  tabular  form  in 
Appendix  B.  Six  of  the  eight  groundwater  samples  had  nondetectable  concentrations  of 
BTEX  compounds.  Monitoring  well  TW-1 110  and  TW-1  111  had  high  concentrations  of 
BTEX  at  59,700  pg/L  and  13,920  pg/L,  respectively.  On  the  basis  of  groundwater 
analytical  and  soil-gas  data,  the  extent  of  groundwater  contamination  appeared  to  center 
around  the  UST  pit  and  cover  approximately  360  feet  in  the  northwest/southeast  direction 
and  250  feet  in  the  northeast/southwest  direction. 

Fifteen  groundwater  monitoring  wells  were  sampled  by  Halliburton  NUS  (1996)  from 
June  through  November  1 995  to  observe  contaminant  trends  in  the  shallow  aquifer  and 
the  sandy,  semi-confined  aquifer.  Eight  of  the  15  sampled  monitoring  wells  were 
installed  between  April  and  November  1995  (MW-1 121  through  MW-1 128):  three  wells 
were  completed  in  the  shallow  surficial  aquifer  (MW-1 121  through  MW-1 123);  five 
wells  were  completed  in  the  semi-confined  sandy  aquifer  (MW-1 124  through  MW-1 128). 
BTEX  compounds  were  detected  in  five  of  the  shallow  aquifer  wells  (TW-1 101,  MW- 
1104,  TW-1 109,  TW-1110,  and  TW-1111),  with  the  highest  BTEX  concentration  of 
36,900  pg/L  detected  at  TW-1111  (June  1995).  The  areal  extent  of  the  1995  BTEX 
plume  was  comparable  to  the  areal  extent  of  the  1 992  BTEX  plume.  Groundwater  BTEX 
concentrations  increased  between  1992  and  1995  at  monitoring  wells  MW-1 104  and  TW- 
1111  (increases  of  1,062  and  22,880  pg/L,  respectively),  suggesting  the  potential 
migration  of  mobile  LNAPL  and/or  contaminated  groundwater  into  areas  north  and  east 
of  the  former  tank  pit.  BTEX  contamination  was  observed  to  decrease  by  approximately 
45,220  pg/L  at  monitoring  well  TW-1110.  BTEX  contamination  in  the  remaining 
shallow  monitoring  wells  was  below  detectable  limits. 

BTEX  compounds  were  detected  at  two  locations  in  the  semi-confined  sand  aquifer  in 
1995.  Monitoring  well  MW-1 124  contained  81.9  pg/L  of  BTEX.  Benzene  was  the  only 
compound  detected  at  monitoring  well  MW-1 125  at  a  concentration  of  40  pg/L.  These 
results  suggest  that  contaminated  groundwater  from  above  the  aquitard  has  vertically 
migrated  through  the  clay  layer.  — •J'loy 
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Groundwater  data  collected  in  March  1996  by  Parsons  ES  indicates  that  the 
groundwater  plume  is  larger  than  previously  suspected.  Tables  4.3  summarizes 
groundwater  BTEX,  TMB,  TEMB,  and  TVPH  results  from  the  March  1996  sampling 
event.  TMB  and  TEMB  results  are  presented  because  they  are  water-soluble  fuel 
constituents  with  sorptive  properties  similar  to  BTEX,  but  which  are  considered  relatively 
recalcitrant  to  biological  degradation  under  anaerobic  conditions;  therefore,  they  can  be 
used  as  tracer  compounds  in  the  calculation  of  anaerobic  decay  rates,  as  presented  in 
Section  5.  Analytical  results  for  the  current  investigation  are  discussed  in  the  following 
subsections. 

4.5.1. 1  March  1996  BTEX  Concentrations 

The  areal  distribution  of  groundwater  BTEX  concentrations  for  the  shallow  aquifer  for 
March  1996  is  presented  on  Figure  4.5.  As  indicated  by  the  1-pg/L  isopleth,  the  BTEX 
plume  is  approximately  420  feet  in  the  northwest/southeast  direction  and  330  feet  in  the 
southwest/northeast  direction.  The  5,000-pg/L  contours  identify  two  source  areas  at  the 
site  north  and  southwest  of  the  former  UST  pit.  These  source  areas  coincide  in  location 
with  previous  detections  of  mobile  LNAPL  (Section  4.2).  Benzene  and/or  toluene  appear 
to  have  migrated  east  past  Arkansas  Avenue  and  northeast  past  the  southeast-flowing 
drainage  canal,  thus  enlarging  previous  estimates  on  the  extent  of  the  BTEX  plume 
(Section  4.5.1).  The  BTEX  plume  does  not  extend  west  of  the  source  areas,  as  indicated 
by  nondetectable  concentrations  of  BTEX  compounds  at  monitoring  wells  TW-1106, 
MW- 1120,  and  MW- 1122. 

BTEX  concentrations  were  detected  in  the  semi-confined  aquifer  at  monitoring  wells 
MW-1 125,  MW-1 127,  and  MW-1 128  (Table  4.3).  Monitoring  well  MW-1 125  is  the  only 
well  that  had  detectable  groundwater  contamination  in  both  1995  and  1996  (40  and  1 
pg/L  of  benzene,  respectively).  Between  1995  and  1996,  BTEX  compounds  disappeared 
at  monitoring  well  MW-1 124  and  appeared  at  monitoring  wells  MW-1 127  and  MW- 
1 128.  A  BTEX  concentration  of  12,150  pg/L  was  detected  at  ESMP-23D;  however,  this 
elevated  concentrations  is  a  result  of  LNAPL  that  was  pulled  from  the  shallow  aquifer  to 
the  semi-confined  aquifer  during  CPT  operations.  Therefore,  the  artificially  introduced 
BTEX  concentration  at  ESMP-23D  was  not  used  in  the  delineation  of  BTEX 
contamination  in  the  semi-confined  aquifer.  The  vertical  migration  of  BTEX  compounds 
to  the  sandy  aquifer  may  be  strongly  influenced  by  seasonal  variations  of  groundwater 

4-18 


l :  \450 1 5\repo  rt\text\sec-4  .doc 


DRAFT 


flow  direction  and  elevation  that  present  opportunities  for  shallow  dissolved 
contamination  to  migrate  through  the  clay  layer  to  the  aquifer  below. 

Where  detected,  total  BTEX  concentrations  range  from  0.4  to  84,900  pg/L  in  March 
1996  (Table  4.3).  The  maximum  concentration  of  84,900  pg/L  was  detected  in  a 
groundwater  sample  collected  below  mobile  LNAPL  in  monitoring  well  TW-1105.  On 
the  basis  of  the  work  of  Cline  et  al.  (1991),  the  maximum  dissolved  BTEX  concentration 
that  can  result  from  the  equilibrium  partitioning  of  BTEX  compounds  from  fresh  gasoline 
into  groundwater  is  approximately  132,200  pg/L.  Using  the  mass  fraction  of  BTEX 
compounds  in  the  LNAPL  sample  from  well  TW-1105,  the  maximum  expected 
equilibrium  partitioning  of  BTEX  compounds  into  the  groundwater  is  approximately 
76,130-pg/L.  LNAPL  variability  or  LNAPL  emulsification  may  account  for  the  small 
difference  in  the  maximum  observed  dissolved  BTEX  concentration  and  the  theoretical 
maximum  dissolved  BTEX  concentration.  Equilibrium  partitioning  calculations  are 
presented  in  Appendix  C.— 

The  maximum  benzene,  toluene,  ethylbenzene,  and  total  xylene  concentrations  of 
23,000-pg/L,  44,000-pg/L,  2,900-pg/L,  and  15,000-pg/L  were  all  detected  in  the 
groundwater  sample  collected  from  monitoring  point  TW-1105.  Detected  groundwater 
benzene  concentrations  exceeded  the  federal  maximum  contaminant  level  (MCL)  of 
5.0  pg/L  (USEPA,  1994)  at  eight  locations  in  the  shallow  aquifer  and  1  location  in  the 
semi-confined  aquifer.  Toluene  concentrations  exceeded  the  federal  MCL  of  1,000  pg/L 
at  three  locations  in  the  shallow  aquifer.  Ethylbenzene  exceeded  the  federal  MCL  of  700 
pg/L  at  two  locations  in  the  shallow  aquifer.  Total  xylenes  exceeded  the  federal  MCL  of 
10,000  pg/L  at  one  location  in  the  shallow  aquifer. 

4.5.1.2  Total  Volatile  Petroleum  Hydrocarbon  Concentrations 

The  distribution  of  TVPH  (normalized  to  a  gasoline  standard)  in  groundwater  is 
similar  to  the  distribution  of  BTEX  compounds  in  the  vicinity  of  the  BX  Shoppette 
(Figure  4.6).  However,  the  downgradient  extent  of  TVPH  contamination  (east  of  the 
Shoppette)  is  less  than  for  observed  BTEX  contamination.  Dissolved  volatile  fuel 
hydrocarbons  were  detected  at  all  but  seven  locations  where  dissolved  BTEX  compounds 
were  detected  and  where  TVPH  was  sampled.  Fuel  hydrocarbons  were  detected  at  only 
one  location  (MW-1 119)  where  dissolved  BTEX  was  not  detected.  Total  detected  TVPH 
concentrations  ranged  from  0.1  to  200  mg/L  (Table  4.3).  The  analysis  of  TVPH 
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concentrations  provides  a  better  estimate  of  the  volatile  aromatic,  alicyclic,  and  aliphatic 
hydrocarbon  mass  present  in  gasoline  than  does  analysis  for  BTEX. 

4.5.2  Inorganic  Chemistry  and  Geochemical  Indicators  of  BTEX  Biodegradation 

Microorganisms  obtain  energy  for  cell  production  and  maintenance  by  facilitating 
thermodynamically  advantageous  redox  reactions  involving  the  transfer  of  electrons  from 
electron  donors  to  available  electron  acceptors.  This  results  in  the  oxidation  of  the 
electron  donor  and  the  reduction  of  the  electron  acceptor.  Electron  donors  at  the  site  are 
natural  organic  carbon  and  fuel  hydrocarbon  compounds.  Fuel  hydrocarbons  are 
completely  degraded  or  detoxified  if  they  are  utilized  as  the  primary  electron  donor  for 
microbial  metabolism  (Bouwer,  1992).  Electron  acceptors  are  elements  or  compounds 
that  occur  in  relatively  oxidized  states,  and  include  oxygen,  nitrate,  ferric  iron,  sulfate, 
manganese,  and  carbon  dioxide. 

The  driving  force  of  BTEX  degradation  is  electron  transfer,  which  is  quantified  by  the 
Gibbs  free  energy  of  the  reaction  (AG°r)  (Stumm  and  Morgan,  1981;  Bouwer,  1994; 
Godsey,  1994).  The  value  of  AG°r  represents  the  quantity  of  free  energy  consumed  or 
yielded  to  the  system  during  the  reaction.  Table  4.4  lists  stoichiometry  of  the  redox 
equations  involving  BTEX  and  the  resulting  AG°r.  Although  thermodynamically 
favorable,  most  of  the  reactions  involved  in  BTEX  oxidation  cannot  proceed  abiotically 
because  of  the  lack  of  activation  energy.  Microorganisms  are  capable  of  providing  the 
necessary  activation  energy;  however,  they  will  facilitate  only  those  redox  reactions  that 
have  a  net  yield  of  energy  (i.e.  AG°r  <  0).  Microorganisms  preferentially  utilize  electron 
acceptors  while  metabolizing  fuel  hydrocarbons  (Bouwer,  1992).  DO  is  utilized  first  as 
the  prime  electron  acceptor.  After  the  DO  is  consumed,  anaerobic  microorganisms  use 
electron  acceptors  in  the  following  order  of  preference:  nitrate,  manganese,  ferric  iron 
hydroxide,  sulfate,  and  finally  carbon  dioxide. 

Depending  on  the  types  and  concentrations  of  electron  acceptors  present  (e.g.,  nitrate, 
sulfate,  carbon  dioxide),  pH  conditions,  and  redox  potential,  anaerobic  biodegradation 
can  occur  by  denitrification,  manganese  reduction,  ferric  iron  reduction,  sulfate  reduction, 
or  methanogenesis.  Other,  less  common  anaerobic  degradation  mechanisms  such  as 
nitrate  reduction  may  dominate  if  the  physical  and  chemical  conditions  in  the  subsurface 
favor  these  pathways.  Anaerobic  destruction  of  the  BTEX  compounds  is  associated  with 
the  accumulation  of  fatty  acids,  production  of  methane,  solubilization  of  iron,  and 

4-22 


1  :\450 1 5\report\text\sec-4.doc 


DRAFT 


TABLE  4.4 

COUPLED  OXIDATION  REACTIONS  FOR  BTEX  COMPOUNDS 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Coupled  Benzene  Oxidation  Reactions 

AG°r . 

(kcal/mole 

Benzene) 

. AG°r 

(kJ/mole 

Benzene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

7.502  +  C6H6  =>  6 CO 2}g  +3H20 

Benzene  oxidation  /aerobic  respiration 

-765.34 

-3202 

3.07:1 

6NCT3  +6H+  +  C6H6  =>  6C02.g  +6H2O  +  3N2.g 
'  Benzene  oxidation  /  denitrification 

-775.75 

-3245 

4.77:1 

30H+  +15Mn02  +  C6H6  =>  6COzg  +15Mn2+  +18H20 

Benzene  oxidation  /  manganese  reduction 

-765.45 

-3202 

10.56:1 

3.75  NCV  +  QHs  +  7.5  H+  +  0.75  H20  =>  6  COj  +  3.75  NH4+ 
Benzene  oxidation  /  nitrate  reduction 

-524.1 

-2193 

2.98:1 

60 H+  +  30Fe(OH)3a  +  C6H6  =>  6CO2  +  30Fe2+  +  78H20 

Benzene  oxidation  /  iron  reduction 

-560.10 

-2343 

21.5:la/ 

75H+  +  3.75  SO2/  +  C6H6  =>  6C02.g  +  3.75  H2S0  +  3H20 

Benzene  oxidation  /  sulfate  reduction 

-122.93 

-514.3 

4.61:1 

4.5 H20  +  C6H6=>  2.25C02.g  +3.75CH4 

Benzene  oxidation  /  methanogenesis 

-32.40 

-135.6 

0.77:1  D' 

Coupled  Toluene  Oxidation  Reactions 

AG°r 

(kcal/mole 

Toluene) 

AG°r 

(kJ/mole 

Toluene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

902  +  CtHsCHi  =>  7 COi,  +  4HiO 

Toluene  oxidation  /aerobic  respiration 

-913.76 

-3823 

3.13:1 

7.2  NO'j  +  7.2  H'  +  CtHsCHs  =>7CO:.,  +  7.6H20  +  3.6  N2, 
Toluene  oxidation  /denitrification 

-926.31 

-3875 

4.85:1 

36 H*  +  18MnOt  +  CtHsCHs  =>  7COu  +18Mn2*  +  22H20 
Toluene  oxidation  /  manganese  reduction 

-913.89 

-3824 

10.74:1 

72H*  +  36Fe(OH)la  +  CtHsCHj  =>  7C02  +  36Fe2*  +  94H20 
Toluene  oxidation  /  iron  reduction 

-667.21 

-2792 

21.86:1*' 

9H+  +  4.5 SO2/  +  CtHsCHi  =>  7C02.,  +  4.5H2S°  +  4H20 

Toluene  oxidation  /  sulfate  reduction 

-142.86 

-597.7 

4.7:1 

5H20  +  CtHsCHt  =>  2.5C02.t  +  4.5 CH. 

Toluene  oxidation  /methanogenesis 

-34.08 

-142.6 

0.78:1  " 
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TABLE  4.4  (CONCLUDED) 

COUPLED  OXIDATION  REACTIONS  FOR  BTEX  COMPOUNDS 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Coupled  Ethylbenzene  Oxidation  reactions 

AG°r 

(kcal/mole 

Ethyl¬ 

benzene) 

AG°r 

(kJ/mole 

Ethyl¬ 

benzene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

10.502  +  C6H,C2Hs  =>  8C02.„  +5H20 

Ethylbenzene  oxidation  /aerobic  respiration 

-1066.13 

-4461 

3.17:1 

8.4NO. +  8.4H*  +  C6HsC2H5  =>  SCOi,  +  9.2H20  +  4.2N2.„ 
Ethylbenzene  oxidation  /  denitrification 

-1080.76 

-4522 

4.92:1 

46  H*  +22Mn02  +  C6H,C2HS  =>  8C02.,  +22 Mn2*  +  28H20 
Ethylbenzene  oxidation  /  manganese  reduction 

-1066.27 

-4461 

11.39:1 

84H*  +  42Fe(0H)Jcl  +  C6H,C2Hs  =>  8C02  +  42  Fe2*  +  U0H2O 
Ethylbenzene  oxidation  /  iron  reduction 

-778.48 

-3257 

~~  22:  l*1 

10.5  H*  +  5.25 SO i'  +  C6HsC2Hs  =>  SC02*  +  5.25 H2S"  +5H2OEth 
ylbenzene  oxidation  /sulfate  reduction 

-166.75 

-697.7 

4.75:1 

5.5 H20  +  C6HsC2H5  =>  2.75  CO  2.,  +  5.25CHt 

Ethylbenzene  oxidation  /  methanogenesis 

-39.83 

-166.7 

0.79:1  b' 

Coupled  m-Xylene  Oxidation  Reactions 

AG°r 

(kcal/mole 

/n-xylene) 

AG°r 

(kJ/mole 

m-xylene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor  to 
Compound 

10.SO2  +  C6H4(CHi)2  =>  8COt,  +5H20 
m-Xylene  oxidation  /aerobic  respiration 

-1063.25 

-4448 

3.17:1 

8.4NO-3  +  8.4 H*  +  C6H4(CH3)2  =>  8C02.,  +  9.2H20  +  4.2N2., 
m-Xylene  oxidation  /denitrification 

-1077.81 

-4509 

4.92:1 

46 /T  +  22Mn02+  C(J14(CH1)2  =>  8C02+  22  Mn‘*  +  28  H20 
m-Xylene  oxidation  /  manganese  reduction 

-1063.39 

4449 

11.39:1 

84H *  +  42Fe(OH)Ja  +  C6H4(CHj)2  =>  8C02  +  42Fe2*  +  H0H2O 
m-Xylene  oxidation  f  iron  reduction 

-775.61 

-3245 

221s 

10.5 H*  +  5.25 SO2/  +  CtH4(CHi)2  =>  8C02,  +  5.25  H2S°  +5H20 
m-Xylene  oxidation  f  sulfate  reduction 

-163.87 

-685.6 

4.75:1 

5.5 H20  +  C6H4(CHj)2  =>  2.75C02.,  +5.25CH, 
m-Xylene  oxidation  /methanogenesis 

-36.95 

-154.6  | 

0.79:1 

a  Mass  of  ferrous  iron  produced  during  microbial  respiration. 
b/  Mass  of  methane  produced  during  microbial  respiration. 
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reduction  of  nitrate  and  sulfate  (Cozzarelli  et  al,  1990;  Wilson  et  al.,  1990). 
Environmental  conditions  and  microbial  competition  ultimately  determine  which 
processes  will  dominate.  Vroblesky  and  Chapelle  (1994)  show  that  the  dominant 
terminal  electron  accepting  process  can  vary  both  temporally  and  spatially  in  an  aquifer 
with  fuel  hydrocarbon  contamination. 

Site  groundwater  data  for  DO  suggest  that  RNA  of  hydrocarbons  in  the  shallow 
aquifer  is  occurring  by  aerobic  biodegradation.  In  addition,  data  for  soluble  manganese 
(Mn2+),  ferrous  iron  (Fe  ),  sulfate,  and  methane  suggest  that  anaerobic  degradation  via 
manganese  reduction,  ferric  iron  reduction,  sulfate  reduction,  and  methanogenesis  is 
occurring.  Because  both  site  and  background  concentrations  of  nitrate  are  very  low, 
denitrification  is  not  believed  to  contribute  significantly  to  the  attenuation  of  BTEX  in 
site  groundwater.  Geochemical  parameters  for  site  groundwater  are  discussed  in  the 
following  sections. 

4.5.2. 1  Dissolved  Oxygen 

DO  concentrations  were  measured  at  monitoring  wells  and  points  during  the 
March  1996  sampling  event.  Table  4.5  summarizes  measured  DO  concentrations.  In  the 
shallow  aquifer,  concentrations  ranged  from  0.4  to  8.2  mg/L  with  lowest  DO 
concentrations  (<1.0  mg/L)  located  in  the  vicinity  of  the  mobile  LNAPL  and  the  highest 
DO  concentrations  beyond  the  extent  of  the  100-pg/L  BTEX  isopleth  (Figure  4.5).  This 
trend  suggests  that  DO  is  a  moderately  important  electron  acceptor  at  the  site.  Figure  4.7 
presents  an  isopleth  map  for  DO  concentrations  in  the  shallow  aquifer.  DO 
concentrations  in  the  semi-confined  aquifer  ranged  from  0.3  to  2.4  mg/L.  Although, 
locations  with  detected  BTEX  concentrations  also  had  low  (<1.0  mg/L)  DO 
concentrations,  some  background  locations  had  similarly  low  DO  concentrations. 

The  stoichiometry  of  BTEX  mineralization  to  carbon  dioxide  and  water  caused  by 
aerobic  microbial  biodegradation  is  presented  in  Table  4.4.  The  average  mass  ratio  of 
oxygen  to  total  BTEX  is  approximately  3.14  to  1.  This  translates  to  the  mineralization  of 
approximately  0.32  mg  of  BTEX  for  every  1 .0  mg  of  DO  consumed.  With  an  average 
shallow  groundwater  background  DO  concentration  (defined  by  locations  ESMP-7S, 
MW-1 1 16,  ESMP-3S,  and  MW-1 1 14)  of  approximately  6.2  mg/L  and  DO  concentrations 
in  the  source  area  of  approximately  0.4  mg/L,  the  shallow  groundwater  at  this  site  has  the 
capacity  to  assimilate  approximately  /r85~mg/L^  (1,860  pg/L)  of  total  BTEX  through 
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TABLE  4.5 

GEOCHEMICAL  DATA  FOR  GROUNDWATER 

BX  SHOPETTE  (SITE  Ell) 
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TABLE  4.5  (Concluded) 

GEOCHEMICAL  DATA  FOR  GROUNDWATER 
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aerobic  biodegradation.  Because  the  background  DO  varies  in  the  semi-confined  aquifer, 
the  capacity  of  the  deeper  groundwater  to  aerobically  degrade  BTEX  is  conservatively 
assumed  to  be  0  mg/L.  The  shallow  groundwater  assimilative  capacity  of  DO  is  a 
conservative  estimate  because  the  recharge  of  oxygen  through  rainwater  infiltration  at  the 
plume  periphery  (where  surface  paving  is  not  present)  has  not  been  considered. 

As  a  microbial  population  in  the  groundwater  grows  in  response  to  the  introduction  of 
fuel  hydrocarbons  into  the  groundwater,  new  cell  mass  is  generated.  When  cell  mass 
production  is  accounted  for,  the  mineralization  of  benzene  to  carbon  dioxide  and  water  is 
given  by: 

C6H6  +  2.502  +  HC03  +  NH4  C5H702N  +  2C02  +  2H20 

This  equation  indicates  that  5.0  fewer  moles  of  DO  are  required  to  mineralize  1  mole 
of  benzene  when  cell  mass  production  is  taken  into  account.  On  a  mass  basis,  the  ratio  of 
DO  to  benzene  is  given  by: 


Benzene  6(12)  +  1(6)  =  78  gm 

Oxygen  2.5(32)=  80  gm 

Mass  Ratio  of  Oxygen  to  Benzene  =  80/78  =  1.03: 1 

On  the  basis  of  these  stoichiometric  relationships,  1 .03  mg  of  oxygen  are  required  to 
mineralize  1  mg  of  benzene,  if  cell  mass  production  is  taken  into  account.  Similar 
calculations  can  be  made  for  toluene,  ethylbenzene,  and  the  xylenes.  On  the  basis  of 
these  calculations,  approximately  0.97  mg  of  BTEX  is  mineralized  to  carbon  dioxide  and 
water  for  every  1.0  mg  of  DO  consumed. 

Although  this  process  results  in  more  efficient  utilization  of  electron  receptors,  it  is 
only  applicable  as  the  net  cell  mass  of  the  microbial  population  continues  to  grow. 
Because  groundwater  contamination  has  been  present  at  the  BX  Shoppette  site  for  several 
years,  it  is  expected  that  biomass  mass  production  is  only  a  small  percentage  of  the 
overall  energy  use  because  the  assimilation  of  BTEX  has  reached  steady-state. 
Therefore,  the  cell  mass  reaction  equations  would  no  longer  apply,  and  the  assimilative 
capacity  estimate  based  on  no  biomass  production  is  considered  more  accurate.  The 
steady-state  production  of  cell  mass  as  applied  to  anaerobic  mechanisms  is  also  likely, 
and  the  following  calculations  of  anaerobic  assimilative  capacity  estimates  assume 
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steady-state  conditions  (i.e.,  biomass  production  represents  a  very  small  fraction  of 
energy  use). 

4.5.2.2  Nitrate/Nitrite 

Concentrations  of  nitrate/nitrite  [as  nitrogen  (N)]  were  measured  in  groundwater 
samples  collected  in  March  1996.  Table  4.5  summarizes  measured  nitrate  (as  N) 
concentrations.  Nitrate  concentrations  ranged  between  0.003  and  0.46  mg/L  for  the 
shallow  groundwater,  and  0.064  and  0.75  for  the  lower  aquifer.  Nitrite  was  not  detected 
at  any  of  the  sampling  locations. 

In  the  absence  of  microbial  cell  production,  the  stoichiometry  of  BTEX  mineralization 
to  carbon  dioxide,  water,  and  nitrogen  caused  by  denitrification  is  presented  in  Table  4.4. 
The  average  mass  ratio  of  nitrate  to  total  BTEX  is  approximately  4.9  to  1.  This  translates 
to  the  mineralization  of  approximately  0.20  mg  of  BTEX  for  every  l.Qjng  of  nitrate 
consumed.  At  all  wells  and  monitoring  points,  nitrate/nitrite  (as  N)  either  was  not 
detected  above  quantitation  limits  or  was  detected  at  trace  concentrations.  Based  on  the 
low  nitrate/nitrite  (as  N)  concentrations  in  groundwater  and  the  absence  of  definitive 
trends  in  nitrate  reduction,  nitrate  is  not  considered  to  be  an  important  electron  acceptor  at 
this  site  in  either  the  shallow  surficial  aquifer  or  the  semi-confined  aquifer. 

4.5.2.3  Soluble  Manganese 

Soluble  manganese  (Mn2+)  concentrations  were  measured  in  groundwater  samples 
collected  in  March  1996.  Table  4.5  summarizes  soluble  manganese  concentrations, 
which  ranged  from  below  instrument  detection  limits  to  10.8  mg/L  in  the  groundwater 
samples  collected  from  the  surficial  aquifer.  Figure  4.8  is  an  isopleth  map  showing  the 
areal  extent  of  soluble  manganese  in  shallow  groundwater.  Comparison  of  Figure  4.8 
and  4.5  shows  graphically  that  soluble  manganese  is  elevated  above  1  mg/L  within  and 
southeast  from  the  areas  with  the  highest  BTEX  concentrations.  Shallow  groundwater 
soluble  manganese  concentrations  were  most  elevated  in  the  downgradient  southeast 
portion  of  the  plume  (near  MW-1119).  Background  concentrations  of  soluble 
manganese  in  the  aquifer  are  generally  less  than  0.2  mg/L.  Soluble  manganese 
concentrations  ranged  between  0.5  and  3.3  for  the  semi-confined  aquifer  with  the 
highest  concentration  detected  in  the  source  area  in  the  groundwater  samples  collected 
from  ESMP-23D. 
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The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide,  soluble  manganese,  and 
water  by  manganese  reduction  through  anaerobic  microbial  biodegradation  is  presented 
in  Table  4.4.  On  average,  19  moles  of  manganese  are  required  to  metabolize  one  mole  -  j 
of  total  BTEX.  Conversely,  an  average  of  19  moles  of  soluble  manganese  are 
produced  for  each  mole  of  total  BTEX  consumed.  On  a  mass  basis,  this  translates  to 
approximately  11  mg  of  soluble  manganese  produced  for  each  1  mg  of  total  BTEX 
metabolized.  Given  a  background  soluble  manganese  concentration  of  approximately  ( , 

0.2  mg/L  and  a  maximum  detected  soluble  manganese  concentration  in  the  source  area 
of  10.8  mg/L,  the  shallow  groundwater  has  the  capacity  to  assimilate  approximately 
0.96  mg/L  (960  pg/L)  of  total  BTEX  through  manganese  reduction.  In  the  semi- 
confined  aquifer,  a  background  soluble  manganese  concentration  of  &5  mg/L  and  a 
maximum  detected  soluble  manganese  concentration  in  the  source  area  of  3.3  mg/L 
were  used  to  estimate  a  semi-confined  aquifer  assimilative  capacity  of  approximately 
0.25  mg/L  (250  pg/L)  of  total  BTEX  through  manganese  reduction.  These  assimilative 
capacities  are  conservative  estimates  because  calculations  are  based  on  observed  soluble 
manganese  concentrations  and  not  on  the  amount  of  manganese  dioxide  available  in  the 
aquifer.  Therefore,  BTEX  assimilative  capacity  through  this  process  could  be  much 
higher. 

4. 5.2.4  Ferrous  Iron 

Ferrous  iron  (Fe  )  concentrations  were  measured  in  groundwater  samples  collected  in 
March  1996.  Table  4.5  summarizes  ferrous  iron  concentrations.  Measured  ferrous  iron 
concentrations  range  from  below  instrument  detection  limits  to  33.8  mg/L  in  shallow 
groundwater.  Figure  4.9  is  an  isopleth  map  showing  the  areal  extent  of  ferrous  iron  in 
shallow  groundwater.  Comparison  of  Figures  4.9,  4.5,  and  4.1  shows  graphically  that  the 
area  of  elevated  ferrous  iron  concentration  coincides  with  the  area  of  mobile  LNAPL  and 
extends  to  the  southeast  like  the  dissolved  BTEX  plume.  This  suggests  that  ferric  iron 
hydroxide  (Fe  )  is  being  reduced  to  ferrous  iron  during  biodegradation  of  fuel 
hydrocarbons.  Background  concentrations  of  ferrous  iron  appear  to  be  0.04  mg/L  or  less 
in  the  shallow  groundwater.  Despite  the  absence  of  BTEX,  elevated  ferrous  iron 
concentrations  were  detected  southwest  of  the  BX  Shoppette  at  monitoring  well  MW- 
1 1 19,  just  downgradient  from  one  of  the  suspected  source  areas.  This  trend  suggests  that 
a  ferrous  iron  shadow”  may  be  traveling  ahead  of  the  BTEX  plume  with  unretarded 
advective  groundwater  flow.  Ferrous  iron  concentrations  were  detected  over  a  range  of 

2.3  to  21.9  mg/L  in  samples  collected  from  the  semi-confined  aquifer.  The  highest 
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concentration  was  detected  in  ESMP-23D,  the  same  location  as  the  highest  dissolved 
BTEX  concentration  observed  in  the  semi-confined  aquifer. 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide,  ferrous  iron,  and  water  by 
iron  reduction  through  anaerobic  microbial  biodegradation  is  presented  in  Table  4.4.  On 
average,  37.5  moles  of  ferric  iron  hydroxide  are  required  to  metabolize  one  mole  of  total 
BTEX.  Conversely,  an  average  of  37.5  moles  of  ferrous  iron  are  produced  for  each  mole 
of  total  BTEX  consumed.  On  a  mass  basis,  this  translates  to  approximately  21.8  mg 
ferrous  iron  produced  for  each  1  mg  of  total  BTEX  metabolized.  Given  a  background 
ferrous  iron  concentration  of  approximately  0.02  mg/L  and  a  maximum  detected  ferrous 
iron  concentration  of  33.8  mg/L,  the  shallow  groundwater  has  the  capacity  to  assimilate 
approximately  1.55  mg/L  (1,550  pg/L)  of  total  BTEX  through  iron  reduction.  Assuming 
a  background  ferrous  iron  concentration  of  approximately  2.3  mg/L  and  a  maximum 
detected  ferrous  iron  concentration  of  21.9  mg/L,  the  deep  groundwater  has  the  capacity 
to  assimilate  approximately  0.90  mg/L  (900  pg/L)  of  total  BTEX  through  iron  reduction. 
These  are  conservative  estimates  of  the  assimilative  capacity  of  iron  because  calculations 
are  based  on  observed  ferrous  iron  concentrations  and  not  on  the  amount  of  ferric 
hydroxide  available  in  the  aquifer  and  solid  soil  matrix.  Therefore,  iron  assimilative 
capacity  could  be  much  higher  for  both  the  shallow  surficial  aquifer  and  the  semi- 
confined  aquifer. 

Evidence  suggests  that  the  reduction  of  ferric  iron  to  ferrous  iron  cannot  proceed  at  all 
without  microbial  mediation  (Lovley  and  Phillips,  1988;  Lovley  et  at,  1991;  Chapelle, 
1993).  None  of  the  common  organic  compounds  found  in  low-temperature,  neutral, 
reducing  groundwater  could  reduce  ferric  oxyhydroxides  to  ferrous  iron  under  sterile 
laboratory  conditions  (Lovley  et  al.,  1991).  This  means  that  the  reduction  of  ferric  iron 
requires  microbial  mediation  by  microorganisms  with  the  appropriate  enzymatic 
capabilities.  Because  the  reduction  of  ferric  iron  cannot  proceed  without  microbial 
intervention,  the  elevated  concentrations  of  ferrous  iron  that  were  measured  in  the 
contaminated  groundwater  at  the  site  are  very  strong  indicators  of  microbial  activity. 

4.5.2.5  Sulfate 

Sulfate  concentrations  were  measured  in  groundwater  samples  collected  in 
March  1996.  Sulfate  concentrations  at  the  site  ranged  from  0.32  mg/L  to  44.4  mg/L  in 
the  shallow  aquifer,  and  from  1.8  mg/L  to  89.1  mg/L  in  the  semi-confined  aquifer. 
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Table  4.5  summarizes  measured  sulfate  concentrations.  Figure  4.10  is  an  isopleth  map 
showing  the  areal  extent  of  sulfate  in  shallow  groundwater.  Comparison  of  Figures  4.10 
and  4.5  shows  graphically  that  the  area  of  depleted  sulfate  concentrations,  as  defined  by 
the  15  mg/L  isopleth,  substantially  overlaps  the  BTEX  plume.  In  addition,  the  lowest 
sulfate  concentration  in  the  shallow  groundwater  was  detected  at  TW-1 105  where  mobile 
LNAPL  also  was  measured.  Likewise,  the  lowest  sulfate  concentration  in  the  semi- 
confined  aquifer  was  detected  at  ESMP-23D,  the  same  sampling  location  where  the 
highest  concentration  of  dissolved  BTEX  was  observed  in  the  semi-confined  aquifer. 
These  relationships  are  a  strong  indication  that  anaerobic  biodegradation  of  BTEX 
compounds  is  occurring  in  the  shallow  groundwater  through  the  microbially  mediated 
process  of  sulfate  reduction. 

The  stoichiometry  of  BTEX  mineralization  to  carbon  dioxide,  sulfur,  and  water  by 
sulfate  reduction  through  anaerobic  microbial  biodegradation  is  presented  in  Table  4.4. 
The  average  mass  ratio  of  sulfate  to  total  BTEX  is  approximately  4.7  to  1.  This  translates 
to  the  mineralization  of  approximately  0.21  mg  of  total  BTEX  for  every  1.0  mg  of  sulfate 
consumed.  Shallow  sulfate  concentrations  at  two  locations  upgradient  from  the  dissolved 
BTEX  plume  ranged  from  27.2  mg/L  to  44.4  mg/L,  with  an  average  concentration  of 
35.8  mg/L.  Assuming  a  background  sulfate  concentration  of  35.8  mg/L  and  a  minimum 
sulfate  concentration  in  the  source  area  of  0.32  mg/L,  the  shallow  groundwater  at  this  site 
has  the  capacity  to  assimilate  7.45  mg/L  (7,450  pg/L)  of  total  BTEX  through  sulfate 
reduction.  In  addition,  the  groundwater  from  the  semi-confined  aquifer  has  the  capacity 
to  assimilate  13.7  mg/L  (13,700  pg/L)  of  total  BTEX,  assuming  an  average  background 
sulfate  concentration  of  67.0  mg/L  (using  MW- 1125  and  ESMP-2D)  and  a  minimum 
sulfate  concentration  in  the  source  area  of  1 .8  mg/L. 

4.5.2.6  Methane  in  Groundwater 

Methane  concentrations  were  measured  in  groundwater  samples  collected  in 
March  1996.  Table  4.5  summarizes  methane  concentrations,  which  ranged  from  below 
the  method  detection  limit  to  3.8  mg/L  in  shallow  groundwater  3.0  mg/L  in  deeper  semi- 
confined  groundwater.  Figure  4. 11  is  an  isopleth  map  showing  the  distribution  of 
methane  in  shallow  groundwater.  Comparison  of  Figures  4.1 1  and  4.5  shows  graphically 
that  elevated  methane  concentrations  (1.0  mg/L  or  greater)  coincide  with  the  southern 
area  of  high  dissolved  BTEX  concentrations  (greater  than  1,000  pg/L).  In  addition,  the 

highest  methane  concentration  in  the  shallow  groundwater  was  detected  at  TW-1 105 
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where  the  highest  dissolved  BTEX  concentration  and  mobile  LNAPL  also  were  detected. 
Likewise,  the  highest  methane  concentration  in  the  semi-confined  aquifer  was  detected  at 
ESMP-23D  where  the  highest  BTEX  concentration  was  observed  in  the  semi-confined 
aquifer.  These  relationships  are  a  strong  indication  that  methanogenesis  of  BTEX  is 
occurring  at  the  site. 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide  and  methane  by 
methanogenesis  is  presented  in  Table  4.4.  On  average,  approximately  1  mg  of  total 
BTEX  is  degraded  for  every  0.78  mg  of  methane  produced.  Given  maximum  detected 
methane  concentrations  of  3.8  mg/L  in  the  shallow  surficial  aquifer  and  3.0  mg/L  in  the 
deeper  aquifer,  and  the  assumption  of  negligible  methane  concentrations  in  background 
groundwater  from  both  aquifers,  methanogenesis  can  account  for  the  capacity  to 
assimilate  approximately  4.9  mg/L  (4,900  pg/L)  and  3.8  mg/L  (3,800  pg/L)  of  total 
BTEX  in  the  surficial  and  semi-confined  aquifers,  respectively.  Both  assimilative 
capacities  are  conservative  estimates  of  the  BTEX  attenuation  through  methanogenesis 
because  these  calculations  are  based  on  observed  methane  concentrations  and  not  on  the 
amount  of  carbon  dioxide  (the  electron  acceptor  in  methanogenesis)  available  in  the 
aquifer.  As  methanogenesis  produces  more  carbon  dioxide  than  it  consumes  (Table  4.4), 
an  unlimited  supply  of  carbon  dioxide  is  theoretically  available  once  the  process  of 
methanogenesis  has  been  initiated.  Carbon  dioxide  levels  above  background 
concentrations  were  observed  at  the  site  (Table  4.5)  and  lend  support  to  the  possibility  of 
increased  methanogenic  potential  (discussed  in  Section  4. 5. 2. 8  in  greater  detail). 
Therefore,  methanogenesis  is  limited  by  the  rate  of  reaction  rather  than  the  source  of 
electron  acceptors.  This  estimate  of  assimilative  capacity  also  conservatively  assumes 
that  all  of  the  produced  methane  remains  in  solution;  however,  this  assumption  is  not 
realistic  as  the  solubility  limit  of  methane  in  water  is  approached. 

4.5.2.7  Reduction/Oxidation  Potential 

Redox  potentials  were  measured  at  groundwater  monitoring  wells  and  points  in 
March  1996.  Redox  potential  is  a  measure  of  the  relative  tendency  of  a  solution  to  accept 
or  transfer  electrons.  The  redox  potential  of  a  groundwater  system  depends  on  which 
electron  acceptors  are  being  reduced  by  microbes  during  BTEX  oxidation.  The  redox 
potentials  at  the  site  range  from  222  millivolts  (mV)  to  -1 14  mV  in  the  aquifer,  and  from 
13  mV  to  -235  mV  in  the  underlying  aquifer.  Table  4.5  summarizes  available  redox 
potential  data.  The  areal  extent  of  redox  potentials  is  illustrated  graphically  on 
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Figure  4.12.  As  expected,  the  area  of  low  redox  potentials  overlap  the  areas  of  elevated 
BTEX  contamination,  decreased  oxygen,  elevated  soluble  manganese,  low  sulfate 
concentrations,  elevated  ferrous  iron,  and  methane  concentrations  (compare  Figure  4.12 
with  Figures  4.5,  4.7,  4.8,  4.9,  4.10,  and  4.1 1).  In  particular,  the  area  with  redox  potential 
below  0  mV  roughly  coincides  with  the  area  of  BTEX  concentrations  in  excess  of 
100  pg/L. 

4.5.2.8  Alkalinity  and  Carbon  Dioxide  Evolution 

Carbon  dioxide  is  produced  during  the  bioremediation  of  petroleum  hydrocarbons.  In 
aquifers  that  have  carbonate  minerals  as  part  of  the  matrix,  carbon  dioxide  forms  carbonic 
acid,  which  dissolves  these  minerals,  increasing  the  alkalinity  of  the  groundwater.  An 
increase  in  alkalinity  (measured  as  CaC03)  in  an  area  with  BTEX  concentrations  elevated 
above  background  conditions  can  be  used  to  infer  the  amount  of  petroleum  hydrocarbon 
destroyed  through  aerobic  respiration,  denitrification,  manganese  reduction,  ferric  iron 
reduction,  and  sulfate  reduction.  In  addition,  carbon  dioxide  produced  in  these  aerobic 
and  anaerobic  reactions  can  be  cycled  in  the  methanogenic  reactions  to  continue  BTEX 
biodegradation  through  methanogenesis. 

Free  carbon  dioxide  was  measured  in  groundwater  samples  collected  in  March  1996. 
These  measurements  are  summarized  in  Table  4.5  and  illustrated  for  the  shallow 
groundwater  on  Figure  4.13.  Carbon  dioxide  evolution  above  background  concentrations 
is  occurring  as  a  result  of  combined  aerobic  and  anaerobic  biodegradation  processes.  A 
direct  estimation  of  the  aquifer  assimilative  capacity  based  on  carbon  dioxide  evolution  is 
not  possible  because  of  the  complex  carbonate/bicarbonate  balance. 

Total  alkalinity  (as  CaC03)  also  was  measured  in  groundwater  samples  collected  in 
March  1996.  These  measurements  are  summarized  in  Table  4.5  and  illustrated  for 
shallow  groundwater  on  Figure  4.14.  Alkalinity  is  a  measure  of  the  ability  of 
groundwater  to  buffer  changes  in  pH  caused  by  the  addition  of  biologically  generated 
acids.  Total  alkalinity  at  the  site  varied  from  60  mg/L  to  780  mg/L  in  the  surface  aquifer, 
and  from  140  mg/L  to  520  mg/L  in  the  lower  aquifer.  This  range  of  alkalinity  is 
sufficient  to  buffer  potential  changes  in  pH  caused  by  biologically  mediated  BTEX 
oxidation  reactions.  Additionally,  comparison  of  alkalinity  concentrations  and  elevated 
BTEX  concentrations  (Figures  4.14  and  4.5)  suggest  that  increased  carbonate 
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concentrations  could  be  directly  related  to  increased  carbon  dioxide  concentrations  from 
the  mineralization  of  the  BTEX  compounds  via  natural  attenuation  processes. 

4.5.2. 9  pH 

* 

pH  was  measured  for  groundwater  samples  collected  from  groundwater  monitoring 
points  and  monitoring  wells  in  March  1996.  These  measurements  are  summarized  in 
Table  4.5.  The  pH  of  a  solution  is  the  negative  logarithm  of  the  hydrogen  ion 
concentration  [H+].  Groundwater  pH  measured  at  the  site  ranges  from  5.0  to  6.0  standard 
units  in  both  the  shallow  surficial  and  semi-confined  aquifers.  The  pH  decreases 
resulting  from  biologically  generated  acids  in  the  areas  of  most  active  biodegradation  are 
buffered  by  site  alkalinity.  As  groundwater  pH  becomes  increasingly  acidic,  fungi  may 
predominate  over  bacteria  in  successfully  biodegrading  hydrocarbons  (Atlas,  1988;  Brock 
eta!.,  1994). 

4.5.2.10  Temperature 

Groundwater  temperature  was  measured  at  groundwater  monitoring  points  and 
monitoring  wells  in  March  1996.  Table  4.5  summarizes  groundwater  temperature 
readings.  Temperature  affects  the  types  and  growth  rates  of  bacteria  that  can  be 
supported  in  the  groundwater  environment,  with  higher  temperatures  generally  resulting 
in  higher  growth  rates.  Temperatures  in  the  shallow  surficial  aquifer  varied  from  10.3°C 
to  17.5°C,  with  an  average  of  13.5°C.  Temperatures  in  the  lower  aquifer  varied  from 
12.9°C  to  17.5°C,  with  an  average  of  15.4°C.  These  temperatures  are  within  an  optimal 
range  for  psychrophilic,  hydrocarbon-degrading  microorganisms  to  survive. 

4.5.3  Discussion 

Numerous  laboratory  and  field  studies  have  shown  that  hydrocarbon-degrading 
bacteria  can  participate  in  the  degradation  of  many  of  the  chemical  components  of  jet  fuel 
and  gasoline,  including  the  BTEX  compounds  (e.g.,  Jamison  et  al.,  1975;  Atlas,  1981, 
1984,  and  1988;  Gibson  and  Subramanian,  1984;  Reinhard  et  al,  1984;  Young,  1984; 
Bartha,  1986;  Wilson  et  al.,  1986,  1987,  and  1990;  Barker  et  al.,  1987;  Baedecker  et  al, 
1988;  Lee,  1988;  Chiang  et  al.,  1989;  Grbic-Galic,  1989  and  1990;  Cozzarelli  et  al., 
1990;  Leahy  and  Colewell,  1990;  Altenschmidt  and  Fuchs,  1991;  Alvarez  and  Vogel, 
1991;  Baedecker  and  Cozzarelli,  1991;  Ball  et  al.,  1991;  Bauman,  1991;  Borden,  1991; 
Brown  et  al.,  1991;  Edwards  et  al.,  1991  and  1992;  Evans  et  al,  1991a  and  1991b;  Haag 
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et  al,  1991;  Hutchins  and  Wilson,  1991;  Hutchins  et  al,  1991a  and  1991b;  Beller  et  al, 
1992;  Bouwer,  1992;  Edwards  and  Grbic-Galic,  1992;  Thierrin  et  al,  1992;  Malone  et 
al.,  1993;  Davis  et  al,  1994).  Biodegradation  of  fuel  hydrocarbons  can  occur  when  an 
indigenous  population  of  hydrocarbon-degrading  microorganisms  is  present  in  the  aquifer 
and  sufficient  concentrations  of  electron  acceptors,  nutrients,  and  electron  donors  such  as 
fuel  hydrocarbons,  are  available  to  these  organisms. 

Comparison  of  BTEX,  electron  acceptor,  and  biodegradation  byproduct  isopleth  maps 
provides  strong  qualitative  evidence  for  biodegradation  of  BTEX  compounds.  Isopleth 
maps  suggest  that  five  electron  receptors  are  particularly  active  in  the  biodegradation  of 
BTEX  compounds  at  the  BX  Shoppette:  oxygen,  manganese  (indicated  by  the  presence  of 
soluble  manganese),  ferric  iron  (indicated  by  the  presence  of  ferrous  iron),  sulfate,  and 
carbon  dioxide  (indicated  by  the  presence  of  methane).  Typically,  zones  of  depleted 
oxygen,  elevated  soluble  manganese,  elevated  methane  concentration,  depleted  sulfate 
concentration,  and  elevated  ferrous  iron  concentration  coincide  with  elevated  dissolved 
BTEX  concentrations;  however,  the  spatial  distributions  of  electron  acceptors  and 
metabolic  byproducts  vary  somewhat.  This  variation  likely  results  from  the  preference  of 
the  fuel-degrading  microbes  for  a  specific  range  of  groundwater  conditions.  Conditions 
present  at  any  given  location  may  either  stimulate  or  inhibit  the  various  microbes.  As 
noted  above,  variations  in  both  alkalinity  and  pH  may  affect  the  activity  levels  of 
indigenous  microbes,  although  these  parameters  were  shown  to  be  at  adequate  levels  at 
the  site. 

4.5.4  Expressed  Assimilative  Capacity 

The  data  presented  in  the  preceding  sections  suggest  that  mineralization  of  BTEX 
compounds  is  occurring  through  the  microbially  mediated  processes  of  aerobic 
biodegradation,  manganese  reduction,  iron  reduction,  sulfate  reduction,  and 
methanogenesis.  On  the  basis  of  the  stoichiometry  presented  in  Table  4.4  and  observed 
background  electron  acceptors,  the  expressed  BTEX  assimilative  capacity  of  shallow 
groundwater  and  deep  groundwater,  respectively,  at  the  BX  Shoppette  are  at  least 
16,720  pg/L  and  19,320  pg/L  (Table  4.6). 

A  closed  system  with  2  liters  of  water  can  be  used  to  help  visualize  the  physical 
meaning  of  assimilative  capacity.  Assume  that  the  first  liter  contains  no  fuel 

hydrocarbons,  but  it  contains  fuel  degrading  microorganisms  and  has  an  assimilative 
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TABLE  4.6 

EXPRESSED  ASSIMILATIVE  CAPACITY  OF  SITE  GROUNDWATER 
BX  SHOPPETTE  (SITE  El  1) 

DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE.  ARKANSAS 


Electron  Acceptor  or  Process 

Expressed  BTEX 
Assimilative  Capacity 
(pg/L)-Shallow 

Expressed  BTEX 
Assimilative  Capacity 
(pg/L)-Deep 

Dissolved  Oxygen 

1,860 

670 

Nitrate 

0 

0 

Manganese  Reduction 

960 

250 

Iron  Reduction 

1,550 

900 

Sulfate 

7,450 

13,700 

Methanogenesis 

4,900 

3,800 

Expressed  Assimilative  Capacity 

16,720 

19,320 

capacity  of  exactly  “x”pg  of  fuel  hydrocarbons.  The  second  liter  has  no  assimilative 
capacity;  however,  it  contains  fuel  hydrocarbons.  As  long  as  these  2  liters  of  water  are 
kept  separate,  biodegradation  of  the  fuel  hydrocarbons  will  not  occur.  If  these  2  liters  are 
combined  in  a  closed  system,  biodegradation  will  commence  and  continue  until  the  fuel 
hydrocarbons  are  depleted,  the  electron  acceptors  are  depleted,  or  the  environment 
becomes  acutely  toxic  to  the  fuel  degrading  microorganisms.  Assuming  a  nonlethal 
environment,  if  fewer  than  “x”  pg  of  fuel  hydrocarbons  were  in  the  second  liter,  all  of  the 
fuel  hydrocarbons  will  eventually  degrade  given  a  sufficient  time;  likewise,  if  greater 
than  “x”  pg  of  fuel  hydrocarbons  were  in  the  second  liter  of  water,  only  “x”  pg  of  fuel 
hydrocarbons  would  ultimately  degrade. 

The  groundwater  beneath  the  BX  Shoppette  is  an  open  system,  which  continually 
receives  additional  electron  receptors  from  upgradient  and  the  percolation  of 
precipitation.  This  means  that  the  assimilative  capacity  is  not  a  fixed  entity  as  it  is  in  a 
closed  system,  and  therefore  cannot  be  compared  directly  to  contaminant  concentrations 
in  the  groundwater.  Rather,  the  expressed  assimilative  capacity  of  groundwater  is 
intended  to  serve  as  a  qualitative  tool.  Although  the  expressed  assimilative  capacities  for 
the  shallow  groundwater  is  lower  than  the  highest  measured  total  BTEX  concentration 
(84,900  pg/L,  TW-1 105),  and  that  of  the  lower  aquifer  is  greater  than  the  highest  BTEX 
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concentration  (12,150  pg/L,  ESMP-23D),  the  fate  of  BTEX  in  groundwater  and  the 
potential  impact  to  receptors  is  dependent  on  the  relationship  between  the  kinetics  of 
biodegradation  and  the  solute  transport  velocity  (Chappelle,  1994).  These  significant 
expressed  assimilative  capacities  are  a  strong  indicator  that  biodegradation  is  occurring; 
however,  it  is  not  an  indication  that  biodegradation  will  proceed  to  completion  before 
potential  downgradient  receptors  are  impacted. 

Although  geochemical  indicators  cannot  be  used  to  predict  the  rate  of  BTEX 
biodegradation,  it  is  important  to  observe  that  BTEX  concentrations  decrease  with 
increasing  distance  from  the  source  area.  Along  the  centerline  of  the  BTEX  plume  (TW- 
1109)  the  fraction  of  benzene  in  total  BTEX  compared  to  the  fraction  of  xylenes  in  BTEX 
(71  percent  versus  21  percent,  respectively)  is  relatively  high,  whereas  the  same  fractions 
near  the  source  areas  (TW-1 1 1 1  and  TW-1 105)  were  lower  (27  percent  for  benzene  vs.  17 
percent  for  xylenes).  This  trend  supports  literature  that  suggests  that  benzene  is  the 
BTEX  compound  most  recalcitrant  to  biodegradation  in  the  presence  of  other 
biodegradable  substrates  (Edwards  et  al.,  1992a  and  1992b)  and  most  free  in 
groundwater,  and  should  therefore  comprise  an  increasingly  higher  percentage  of  the 
BTEX  in  groundwater  samples  collected  increasingly  downgradient  of  the  source  area. 
However,  benzene  concentrations  rapidly  decreases  near  the  plume  periphery  (near 
ESMP-6S)  and  suggests  that  benzene  biodegradation  increases  as  other  available 
hydrocarbons  (i.e.,  toluene  and  xylenes)  are  decreased  in  concentration  through 
biodegradation.  The  apparent  susceptibility  of  benzene  to  rapid  biodegradation  near  the 
periphery  of  the  BTEX  plume,  combined  with  other  natural  attenuation  mechanisms,  is 
causing  greater  than  99.99  percent  removal  of  benzene  concentrations  between  TW-1 105 
and  ESMP-6S. 

At  the  BX  Shoppette,  natural  attenuation  mechanisms  are  removing  significant 
concentrations  of  BTEX  contamination  before  discharge  to  the  drainage  canal.  Although 
BTEX  may  discharge  to  the  drainage  canal  at  low  concentrations,  no  BTEX 
contamination  was  detected  from  surface  water  samples  collected  from  the  drainage  canal 
at  locations  where  the  areal  extent  of  the  observed  BTEX  plume  overlapped  the  drainage 
canal  (Figure  4.5).  Despite  the  presence  of  a  continuing  source  of  leachable  BTEX 
contamination  [up  to  1,200  gallons  of  mobile  LNAPL  were  detected  in  March  1996 
(Section  4.2)],  natural  attenuation  processes  have  effectively  attenuated  BT.  X 
contamination  at  the  site  to  within  300  feet  of  the  source  area.  Furthermore,  a  bioslurper 
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installed  at  the  site  in  September  1 996  has  begun  removing  mobile  LNAPL,  and  at  least 
250  gallons  of  free-product  have  been  recovered.  Therefore,  the  ability  of  the  aquifer  to 
attenuate  BTEX  contamination  within  several  hundred  feet  of  the  source  area  and  the 
reduction  of  mobile  LNAPL  through  bioslurping  suggests  that  RNA  should  be  given 
serious  consideration  as  a  remedial  solution,  other  as  a  single  remedy  or  in  concert  with 
other  technologies,  as  necessary. 
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SECTION  5 

GROUNDWATER  MODELING 

5.1  GENERAL  OVERVIEW 

In  order  to  assist  with  remediation  decision  making  at  the  BX  Shoppette,  Parsons  ES 
modeled  the  fate  and  transport  of  the  dissolved  BTEX  plume.  The  modeling  effort  has 
three  primary  objectives:  1)  to  predict  the  future  extent  and  concentration  of  the  dissolved 
contaminant  plume  by  modeling  the  combined  effects  of  advection,  dispersion,  sorption, 
and  biodegradation;  2)  to  assess  the  potential  for  exposure  of  downgradient  receptors  to 
contaminant  concentrations  that  exceed  regulatory  limits  intended  to  be  protective  of 
human  health  and  the  environment;  and  3)  to  provide  technical  support  for  RNA,  as 
appropriate,  at  post-modeling  regulatory  negotiations.  The  model  was  developed  using 
site-specific  data  and  conservative  assumptions  about  governing  physical  and  chemical 
processes.  Because  of  the  conservative  nature  of  model  input,  the  reduction  in 
contaminant  mass  caused  by  natural  attenuation  is  expected  to  exceed  model  predictions. 
This  analysis  is  not  intended  to  represent  a  baseline  assessment  of  potential  risks  posed 
by  site  contamination. 

The  Bioscreen  model  (v.  1.2),  developed  by  AFCEE,  was  used  to  estimate  the 
potential  for  dissolved  BTEX  migration  and  degradation  by  naturally  occurring 
mechanisms  operating  at  the  BX  Shoppette.  Bioscreen  incorporates  advection, 
dispersion,  sorption,  and  biodegradation  to  simulate  a  one-dimensional  (with  two- 
dimensional  characteristics)  contaminant  plume  migration  and  degradation.  The 
Bioscreen  1.2  model  is  programmed  in  a  Microsoft®  Excel  spreadsheet  environment  and 
based  on  the  Domenico  (1987)  analytical  solute  transport  model.  Bioscreen  can  simulate 
instantaneous  reactions  (using  available  geochemical  data)  or  first-order  rate  constants  in 
order  to  simulate  biodegradation.  The  selection  of  instantaneous  reactions  or  first-order 
biodegradation  rates  is  dependent  on  site  conditions,  including:  availability  of 
geochemical  indicator  data,  groundwater  velocity,  residence  time,  and  sorption  potential. 
Bioscreen  can  simulate  the  effects  of  a  decreasing  source  term  (e.g.,  mobile  or  residual 
LNAPL)  with  a  first-order  decay  process. 
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In  recent  years  it  has  become  apparent  that  anaerobic  processes  such  as  denitrification, 
iron  reduction,  sulfate  reduction,  and  methanogenesis  can  be  important  BTEX 
degradation  mechanisms  (Grbic'-Galic',  1990;  Beller  et  al.,  1992;  Edwards  et  al,  1992; 
Edwards  and  Grbic'-Galic',  1992;  Grbic'-Galic'  and  Vogel,  1987;  Lovley  et  al.,  1989; 
Hutchins,  1991).  Because  geochemical  evidence  supports  the  occurrence  of  anaerobic 
biodegradation  processes  at  the  BX  Shoppette  (Section  4),  the  combined  processes  of 
aerobic  and  anaerobic  biodegradation  were  considered  in  modeling  BTEX  fate  and 
transport  at  the  site.  The  following  subsections  discuss  in  detail  the  input  parameters,  the 
model  assumptions,  the  model  calibration,  and  the  simulation  results. 

5.2  CONCEPTUAL  MODEL  DESIGN  AND  ASSUMPTIONS 

Prior  to  developing  a  groundwater  flow  and/or  contaminant  transport  model,  it  is 
important  to  determine  if  sufficient  data  are  available  to  provide  a  reasonable  estimate  of 
aquifer  conditions.  In  addition,  it  is  important  to  ensure  that  any  limiting  assumptions 
can  be  justified.  Data  and  information  presented  in  Sections  3  and  4  suggest  that 
manganese  dioxide,  ferric  hydroxide,  sulfate,  and  carbon  dioxide  are  the  principal 
electron  acceptors  for  anaerobic  biodegradation  at  the  site.  Moderate  background 
concentrations  of  DO  also  suggest  that  aerobic  biodegradation  will  significantly 
contribute  to  the  biodegradation  of  BTEX  compounds. 

On  the  basis  of  the  data  presented  in  Section  3,  the  shallow  saturated  zone  was 
conceptualized  as  an  unconfined  shallow  aquifer  composed  of  heterogeneous  sands,  silty 
sand,  silty  clay,  and  clay  (Figure  3.1  to  3.3).  The  heterogeneous  fine-grained  nature  of 
the  surficial  aquifer  geology  prevents  groundwater  contamination  from  quickly  migrating 
toward  potential  downgradient  receptors.  Conductive  intervals  of  sand  and  silty  sand  are 
present,  but  these  intervals  are  present  as  discontinuous  soil  lenses  that  terminate  in  low- 
permeability  clay  or  silty  clay  units.  Groundwater  elevation  and  flow  direction  in  the 
surficial  aquifer  are  influenced  by  this  heterogeneous  site  geology,  local  drainage  canals, 
flood  control  measures,  surface  paving,  and  seasonal  precipitation. 

A  review  of  historic  and  current  groundwater  elevation  measurements  suggest  that 
groundwater  flow  direction  in  the  surficial  aquifer  can  vary  between  east/southeast  and 
west/northwest.  Furthermore,  a  depression  in  the  groundwater  table  beneath  the  BX 
shoppette  consistently  has  been  observed  during  all  groundwater  sampling  events. 
Surface  paving  over  the  site,  season,  and  adjacent  drainage  canals  are  suspected  of 
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contributing  to  the  observed  depression  in  the  groundwater  table.  The  groundwater 
depression  may  also  be  the  result  of  clay  or  silty  clay  intervals  that  rise  above  the 
groundwater  table  and  cause  localized  barriers  to  groundwater  flow  or  “perched” 
groundwater  conditions,  thereby  creating  a  “bathtub”  effect.  Despite  the  complex  site 
stratigraphy,  the  predominant  groundwater  flow  direction  appears  to  be  to  the 
east/southeast.  This  observation  is  supported  by  total  BTEX  concentrations  in  shallow 
groundwater  extending  to  the  east/southeast  of  the  source  areas  (Figure  4.5).  BTEX 
concentrations  were  not  detected  west  of  the  source  area,  suggesting  that  alternating 
groundwater  flow  directions  are  not  causing  solute  transport  in  this  direction,  although 
historic  groundwater  elevation  measurements  suggest  that  this  may  be  possible.  Two 
discrete  source  areas  are  contributing  to  groundwater  contamination  and  are  located  near 
TW-1 105  and  TW-1111. 

A  semi-confined  sandy  aquifer  is  separated  from  the  surficial  aquifer  by  a  clay  layer  of 
varying  thickness.  BTEX  concentrations  detected  in  the  lower  sandy  aquifer  indicate 
impact  on  this  unit.  However,  the  magnitude  of  impact  to  the  lower  aquifer  may  be  low; 
the  highest  detected  BTEX  concentration  in  this  unit  was  81.9  pg/L  at  MW- 1124  in 
August  1995.  Furthermore,  BTEX  concentrations  at  this  location  were  below  analytical 
detection  limits  in  March  1996.  Potential  BTEX  contamination  reaching  the  lower 
aquifer  will  migrate  to  the  southwest  at  a  very  low  seepage  velocity  that  is  governed  by  a 
relatively  flat  potentiometric  surface  gradient  [approximately  0.00026  ft/ft  (Section 
3. 3.2.1)]. 

The  use  of  a  simple  one-dimensional  analytical  model  to  simulate  the  groundwater 
flow  conditions  at  the  site  is  more  appropriate  than  using  a  more  complex  model. 
Typically,  complex  site  conditions  warrant  the  use  of  sophisticated  models  (two-  to  three- 
dimensional)  to  accurately  predict  contaminant  transport  characteristics;  however,  a  two- 
dimensional  numerical  model,  such  as  Bioplume  II,  requires  a  significant  amount  of 
hydrogeologic  data  and  calibration  time  to  accurately  simulate  contaminant  migration 
characteristics  for  a  single  set  of  hydraulic  conditions  and  cannot  simulate  contaminant 
migration  in  an  aquifer  that  has  potentially  alternating  groundwater  flow  directions 
without  using  multiple  groundwater  model  calibrations  to  simulate  each  possible 
groundwater  flow  pattern.  Although  the  current  BTEX  plume  appears  to  migrate  to  the 
east/southeast,  and  suggests  that  the  dominant  groundwater  flow  direction  is  similar,  the 
potential  for  fluctuating  groundwater  flow  directions  suggests  that  migration  could  occur 
to  the  west.  Because  of  the  uncertainty  introduced  by  these  complexities,  a  simpler  semi- 
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analytical  model  used  in  conjunction  with  conservative  assumptions  about  site  conditions 
is  as  useful  as  a  numerical  model  for  making  reasonable  and  conservative  model 
predictions  about  groundwater  flow  in  multiple  directions.  Conservatism  in  model 
predictions  will  ensure  that  a  “worst-case”  scenario  is  simulated  to  help  offset  any 
uncertainties  about  irregular  site  conditions  that  cannot  be  simulated  with  a  simple  one¬ 
dimensional  model,  such  as  Bioscreen. 

As  described  in  the  following  sections,  several  conservative  assumptions  were  used  to 
reduce  the  site  conditions  into  a  one-dimensional  conceptual  site  model  capable  of 
predicting  contaminant  migration.  The  data  used  or  the  assumptions  made  in  modeling 
are  outlined  in  the  following  sections.  The  contaminated  soils  at  the  site  are  undergoing 
remediation  through  bioslurping.  As  a  result,  they  are  unlikely  to  serve  as  a  long-term 
continuing  source  of  dissolved  BTEX  contamination  at  the  site. 

5.3  INITIAL  MODEL  SETUP 

Where  possible,  the  initial  setup  for  the  models  was  based  on  site  data.  Where  site 
data  were  ambiguous  (e.g.,  for  groundwater  gradient),  conservative  assumptions  were 
made  so  that  model  predictions  reflect  worst-case  conditions  (e.g.,  maximum 
groundwater  gradient).  Where  site-specific  data  were  not  available  (e.g.,  for  effective 
porosity),  reasonable  assumptions  were  made  on  the  basis  of  widely  accepted  literature 
values.  The  following  sections  describe  the  basic  model  setup  for  groundwater  modeling 
of  the  surficial  and  semi-confined  aquifers.  The  analytical  model  parameters  that  were 
varied  during  model  calibration  are  discussed  in  Section  5.4. 

5.3.1  Hydraulic  Conductivity  and  Groundwater  Gradient 

The  Bioscreen  model  assumes  a  uniform  hydraulic  conductivity  in  model  calculations. 
Hydraulic  conductivity  describes  the  ability  of  an  aquifer  to  transmit  groundwater 
through  a  unit  area  of  aquifer.  Table  3.2  lists  the  measured  hydraulic  conductivities  of 
five  shallow  and  four  deep  monitoring  well  locations.  Hydraulic  conductivities  based  on 
rising-head  slug  tests  of  wells  located  in  the  surficial  aquifer  and  around  the  source  area 
ranged  from  0.62  ft/day  to  5.89  ft/day  (monitoring  wells  MW-1 1 16,  MW-1 119,  and  MW- 
1 123).  To  be  conservative,  a  hydraulic  conductivity  of  5.89  ft/day  was  selected  for  the 
surficial  aquifer  model.  The  higher  hydraulic  conductivity  permits  the  fastest  migration 
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potential  for  contamination  away  from  the  source  area.  The  measured  hydraulic 
conductivities  based  on  rising-head  slug  tests  for  the  deeper,  sandy  aquifer  ranged  from 
2.86  to  3.44  ft/day  (MW-1 124  to  MW-1 127).  To  be  conservative,  the  highest  hydraulic 
conductivity  of  3.44  ft/day  also  was  selected  for  the  sand  aquifer  to  permit  the  fastest 
potential  migration  of  contamination  away  from  the  source  area. 

The  water  table  elevation  map  presented  on  Figure  3.5  was  used  to  determine  a 
hydraulic  gradient  for  the  surficial  aquifer.  Horizontal  gradients  based  on  Figure  3.5 
(March  1996)  ranged  from  approximately  0.0016  ft/ft  (area  of  former  USTs)  to  0.067  ft/ft 
(south,  east,  and  north  of  the  source  area).  These  hydraulic  gradients  were  estimated  from 
observed  groundwater  elevations,  which  may  include  locally  perched  conditions  and  do 
not  necessarily  reflect  groundwater  gradients  in  and  immediately  adjacent  to  the  source 
area.  Therefore,  three  possible  flow  paths  were  evaluated  to  estimate  a  representative 
gradient  for  the  source  area.  All  three  flow  paths  correspond  to  observed  groundwater 
flow  directions  over  the  recorded  history  of  the  site,  and  include:  TW-1106,  TW-1105, 
and  TW-1110;  MW-1 120,  TW-1105,  and  TW-1109;  MW-1 120,  TW-1105,  TW-1109, 
and  MW-1 119.  Plots  of  groundwater  elevations  along  these  flowpaths  are  included  in 
Appendix  D.  Along  this  generally  northwest/southeast  corridor,  gradients  ranged  from 
0.00061  ft/ft  to  the  southeast  to  0.0088  ft/ft  to  the  northwest.  To  be  conservative,  the 
groundwater  gradient  at  the  high  end  of  this  range  (0.0088  ft/ft)  was  assumed  to  represent 
groundwater  flow  conditions  at  the  site.  Although  historic  groundwater  elevation  data 
suggest  steeper  groundwater  gradients  at  different  locations  and  times  at  the  site,  the 
selected  gradient  of  0.0088  ft/ft  is  based  on  groundwater  elevations  in  the  vicinity  of 
highest  groundwater  contamination.  Furthermore,  the  March  1996  sampling  event  had 
more  groundwater  elevation  measurement  points  of  any  recorded  sampling  event. 
Therefore,  it  was  assumed  for  simplicity  that  the  March  1996  water  levels  and  gradient 
were  most  representative  of  site  conditions.  Assuming  a  groundwater  gradient  of  0.0088 
ft/ft,  a  hydraulic  conductivity  of  5.89  ft/day  (0.0021  cm/s),  and  a  porosity  of  0.25,  the 
estimated  groundwater  velocity  used  in  model  calibration  was  0.212  ft/day  (77.4  ft/year). 

Groundwater  gradients  in  the  deeper  sand  aquifer  were  estimated  from  March  1996 
data.  A  southwesterly  gradient  of  0.00026  ft/ft  (Section  3.4.2. 1)  was  observed  and  was 
used  in  model  calibration  for  the  deeper  aquifer.  Assuming  a  groundwater  gradient  of 
0.00026,  a  hydraulic  conductivity  of  3.44  ft/day  (0.0012  cm/s),  and  a  porosity  of  0.25,  the 
estimated  groundwater  velocity  used  in  model  calibration  for  the  deep  aquifer  was  0.0036 
ft/day  (1.3  ft/year). 
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5.3.2  Dispersivity 

Mechanical  dispersion  is  a  physical  process  that  causes  groundwater  to  travel  faster  or 
slower  than  the  average  linear  groundwater  velocity  observed  at  a  site.  Mechanical 
dispersion  results  from  heterogeneities  in  the  aquifer  that  include  differences  in  pore  size, 
path  length,  and  pore  friction  within  the  soil  matrix,  as  well  as  differing  flow  paths 
resulting  from  geologic  heterogeneity.  Dispersivity  is  a  coefficient  used  to  describe  the 
degree  of  mechanical  dispersion  occurring  within  an  aquifer.  The  degree  of  mechanical 
dispersion  is  empirically  expressed  as  the  product  of  dispersivity  and  average  linear 
groundwater  velocity. 

The  selection  of  dispersivity  values  is  usually  very  difficult  because  of  the 
impracticality  of  performing  dispersivity  tests  in  situ.  However,  a  commonly  used 
relationship  for  dispersivity  estimation  is  one-tenth  of  the  groundwater  plume  length  rjX' 
(Pickens  and  Grisak,  1981).  This  relationship  was  used  to  estimate  the  longitudinal 
dispersivity  of  the  site  at  approximately  33  feet  for  the  shallow  aquifer  (assuming  an 
observed  plume  length  of  330  feet). 

Using  a  ratio  of  estimated  GW  velocities,  the  dispersivity  for  the  deep  aquifer  was 
assumed  to  be  0.6  feet  [33  ft  x  (1.3  fit/year  -f-17.4  ft/yr)].  Lower  dispersivity  value 
increase  the  conservatism  of  model  estimates  because  the  potential  for  contaminant 
dilution  is  decreased. 

5.3.3  Coefficient  of  Retardation 

Retardation  of  the  BTEX  compounds  relative  to  the  advective  velocity  of  the 
groundwater  occurs  when  BTEX  molecules  are  sorbed  to  the  aquifer  matrix.  The 
coefficients  of  retardation  for  the  BTEX  compounds  were  estimated  from  measured  TOC 
concentrations  in  the  soils  in  and  near  the  saturated  zone  at  the  site,  an  assumed  bulk 
density  of  1.65  grams  per  cubic  centimeter  (g/cc)  (Freeze  and  Cherry,  1979),  an  assumed 
soil  sorption  coefficient  (Knr)  for  benzene  of  79  L/kg  (as  listed  by  Wiedemeier  et  al. 

(1995),  and  a  fraction  of  organic  carbon  (foc)  of  0.07  percent  (Section  4.3.2).  The 
retardation  coefficient  of  1.36  for  benzene  was  used  to  represent  the  sorptive  potential  for 
all  the  BTEX  compounds  because  it  was  the  least  sorptive  BTEX  compound  and  adds 
conservatism  to  the  model.  Appendix  D  includes  retardation  coefficient  calculations  for 
the  BTEX  compounds.  TOC  data  are  not  available  for  soils  in  the  sand  aquifer;  therefore, 
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it  was  assumed  that  sorption  in  the  deeper  aquifer  would  be  equivalent  to  that  of  the 
surficial  aquifer. 

5.3.4  BTEX  Concentrations 

The  BTEX  concentrations  from  March  1996  were  used  in  the  model  to  project  future 
downgradient  concentrations.  Table  4.3  presents  dissolved  BTEX  concentration  data. 
Figure  4.5  shows  the  areal  distribution  of  dissolved  groundwater  BTEX  in  March  1996 
and  depicts  two  potential  source  areas.  The  shape  and  distribution  of  the  total  BTEX 
plume  are  the  result  of  advective-dispersive  transport  and  biodegradation  of  dissolved 
BTEX  contamination  originating  from  both  source  areas  at  the  BX  Shoppette.  The  area 
nearest  to  the  BX  Shoppette  (source  near  TW-1105)  was  identified  as  the  primary  site 
source  because  it  has  the  highest  BTEX  concentrations  (84,900  pg/L  at  TW-1105  in 
March  1996)  and  measurable  mobile  LNAPL;  therefore,  it  has  higher  potential  for  impact 
to  downgradient  receptors.  It  is  assumed  that  relative  changes  in  the  southern  lobe  of  the 
BTEX  plume  will  be  representative  of  changes  in  the  northern  lobe  of  the  BTEX  plume. 

The  greatest  BTEX  concentration  detected  in  the  semi-confined  aquifer  was  81.9  pg/L 
in  August  1995  at  monitoring  well  MW- 1124.  BTEX  compounds  also  have  been 
detected  in  monitoring  wells  MW-1125,  MW-1127,  and  MW-1128  at  concentrations 
ranging  from  1  to  50  pg/L.  Low  concentrations  of  BTEX  compounds  in  monitoring 
wells  MW-1124,  MW-1127,  and  MW-1118  suggest  that  BTEX  in  the  source  area  near 
TW-1105  may  be  contaminating  the  lower  semi-confined  aquifer.  Therefore,  higher 
concentrations  of  BTEX  (>81.9  pg/L)  may  exist  below  the  source  area  in  the  semi- 
confined  aquifer.  A  BTEX  concentration  of  1,000  pg/L  in  the  lower  aquifer  was  assumed 
to  exist  as  a  conservative  estimate  in  the  model  calibration. 

5.3.5  Degradation  Rates 

Available  data  strongly  suggest  that  aerobic  and  anaerobic  degradation  is  occurring  at 
the  site.  Combined  anaerobic  processes  account  for  89  percent  of  the  assimilative 
capacity  of  shallow  site  groundwater  (Table  4.6).  As  with  a  large  number  of  biological 
processes,  biodegradation  can  generally  be  described  using  a  first-order  rate  constant  and 
the  equation: 
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Where:  C  =  Contaminant  Concentration  at  Time  t 

C0  =  Initial  Contaminant  Concentration 
k  =  Coefficient  of  Anaerobic  Decay  (anaerobic  rate  constant) 
t  =  time 

Two  methods  of  calculating  rate  constants  are  currently  available  to  quantify  rates  of 
biodegradation  at  the  field  scale  and  area  applicable  for  use  with  available  site  data.  The 
first  method  involves  the  use  of  a  biologically  recalcitrant  compound  found  in  the 
dissolved  BTEX  plume  that  can  be  used  as  a  conservative  tracer.  The  second  method, 
proposed  by  Buscheck  and  Alcantar  (1995)  involves  interpretation  of  a  steady-state 
contaminant  plume  configuration  and  is  based  on  the  one-dimensional  steady-state 
analytical  solution  to  the  advection-dispersion  equation  presented  by  Bear  (1979). 

5.3.5.1  Tracer  Method 

A  convenient  way  of  estimating  biodegradation  rate  constants  is  to  use  compounds 
present  in  the  dissolved  contaminant  plume  that  that  are  biologically  recalcitrant.  One 
such  compound  that  was  detected  at  the  site  was  trimethylbenzene  (TMB).  The  three 
isomers  of  this  compound  (7,2,  J-TMB,  7,2,4-TMB,  and  7,5,5-TMB)  are  generally 
present  in  sufficient  quantities  in  fuel  mixtures  to  be  readily  detectable  when  dissolved  in 
groundwater.  A  similar  tracer  detected  at  the  BX  Shoppette  was  1 ,2,3,4- 
tetramethylbenzene  (1,2,3,4-TEMB),  which  is  considered  more  recalcitrant  to 
biodegradation  than  the  TMBs.  Overall,  the  TMB  and  TEMB  compounds  are  fairly 
recalcitrant  to  biodegradation  under  anaerobic  conditions;  however,  the  compounds  do 
not  make  good  tracers  under  aerobic  conditions  (because  they  are  readily  biodegraded  in 
aerobic  environments).  Therefore,  the  most  appropriate  use  of  TMB  or  TEMB  tracers  in 
estimating  biodegradation  rates  is  with  groundwater  plumes  that  have  depleted  DO 
concentrations  at  points  along  the  groundwater  flow  path. 

In  addition  to  biological  recalcitrance,  an  ideal  tracer  would  have  Henry’s  Law  and 
soil  sorption  coefficients  identical  to  the  contaminant  of  interest;  however,  TMB  and 
TEMB  are  more  hydrophobic  than  BTEX,  resulting  in  a  higher  soil  sorption  coefficients. 
This  causes  preferential  sorption  of  the  tracer  compounds,  and  an  increase  in  the 
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coefficients  of  retardation  for  dissolved  TMB  or  TEMB  in  the  aquifer.  Therefore,  the 
tracer  can  migrate  at  a  velocity  that  is  significantly  slower  than  the  compound  of  interest. 
Under  this  condition,  it  is  more  important  to  evaluate  contaminant  and  tracer 
concentrations  after  equal  travel  times.  The  equal  time  assumption  ensures  that  both  the 
contaminant  and  tracer  are  more  equally  affected  by  dilution/dispersion  and  sorption, 
which  are  the  two  dominant  non-destructive  attenuation  mechanisms  in  most  systems. 
The  ratio  of  tracer  velocity  to  contaminant  velocity  can  be  used  to  switch  from  equal 
travel  distances  to  equal  travel  times  as  follows: 
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Where:  Vt=Velocity  of  tracer 

Vc=Velocity  of  contaminant 
V ^Velocity  of  groundwater 
Rt=Coefficient  of  retardation  for  the  tracer 
Rc=Coefficient  of  retardation  for  the  contaminant 

The  fraction  of  tracer  lost  over  the  time  required  for  the  contaminant  to  travel  between 
points  z'-l  and  i  is  represented  by  the  expression  R^/R/l-T/T;.!)  which  is  the  product  of 
the  fraction  of  tracer  lost  between  travel  points  and  the  ratio  of  retardation  factors. 
Therefore,  the  fraction  of  tracer  remaining  is  l-Rc/Rt(l-Ti/T,-.i).  The  fraction  of 
contaminant  remaining  after  biodegradation  is  equivalent  to  the  fraction  of  contaminant 
remaining  as  a  result  of  all  attenuation  processes  divided  by  the  fraction  of  tracer 
remaining  as  a  result  of  only  non-destructive  attenuation  processes.  Therefore,  the 
corrected  concentration  at  point  z  can  be  represented  by  the  following  equation: 
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where:  C;  corr=  corrected  contaminant  concentration  at  point  z 

C,-i  corr=  corrected  contaminant  concentration  at  point  z'-l. 
(If  point  i-l  is  the  first  or  most  upgradient  point, 
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C(.j  corr  is  equivalent  to  the  observed  contaminant 
concentration.) 

C, —observed  contaminant  concentration  at  point  i 
C(.!=observed  contaminant  concentration  at  point  /-I 
T,=observed  tracer  concentration  at  point  i 
T,.]=observed  tracer  concentration  at  point  /-I 
Note:  This  assumes  that  Rt/Rc  +  T/TM  >  1 . 

If  more  than  three  points  along  the  groundwater  flow  path  are  available,  a  log-linear 
plot  of  the  corrected  contaminant  concentrations  along  a  flow  path  versus  the  travel  time 
from  the  origin  can  be  used  to  determine  whether  the  data  set  can  be  described  using  a 
first-order  exponential  equation  (i.e.  r  is  greater  than  approximately  0.9).  When  this 
occurs,  the  exponential  slope  can  be  used  as  the  rate  constant.  Once  again,  if  aerobic 
conditions  exist  along  the  selected  flow  path,  the  rate  constant  calculation  will  be 
conservative  because  TEMB  or  TMB  is  not  recalcitrant  under  aerobic  conditions. 

Of  the  detected  TEMB  and  TMB  compounds  in  the  surficial  aquifer,  only  1 ,2,4-TMB 
and  1,2,3,4-TEMB  were  detected  at  three  groundwater  monitoring  wells  along  the  BTEX 
plume  centerline  (wells  TW-1 105,  CPT-22,  and  TW-1 110).  As  previously  mentioned,  at 
least  three  monitoring  wells  in  the  direction  of  groundwater  flow  are  needed  to  construct 
a  log-linear  plot  of  the  corrected  contaminant  concentrations  versus  time  and  estimate  a 
meaningful  correlation  coefficient.  1,2,3,4-TEMB  was  selected  as  the  tracer  because  of 
its  greater  recalcitrance  to  biodegradation. 

An  average  rate  constant  for  BTEX  decay  at  the  BX  Shoppette  was  determined  from 
March  1996  BTEX  and  1,2,3,4-TEMB  data.  The  selected  flow  path  from  TW-1 105, 
CPT-22,  and  TW-1 1 10  is  anaerobic.  Appendix  D  includes  a  table  that  presents  the  data 
for  a  first-order  rate  constant  calculation  for  BTEX  using  1,2,3,4-TEMB  as  a  conservative 
tracer.  The  TEMB-corrected  total  BTEX  concentration  represents  the  theoretical  BTEX 
concentration  at  a  point  if  biodegradation  were  the  only  process  affecting  BTEX 
concentrations.  The  graph  that  accompanies  the  table  illustrates  that  a  rate  constant  of 
0.0035  day'1  is  predicted.  Downgradient  of  TW-1 110,  the  biodegradation  rate  constant 
would  be  expected  to  increase  because  the  aquifer  becomes  aerobic.  Typically,  aerobic 
degradation  rates  exceed  anaerobic  degradation  rates  (Borden  and  Bedient,  1986). 
1,2,3,4-TEMB  concentrations  in  the  semi-confined  aquifer  were  below  detection  limits, 
and  a  first-order  biodegradation  rate  normalized  to  TEMB  was  not  calculated. 
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5.3.5.2  Method  of  Buscheck  and  Alcantar 

Buscheck  and  Alcantar  (1995)  derive  a  relationship  that  allows  calculation  of  first- 
order  decay  rate  constants  for  steady-state  plumes.  This  method  involves  coupling  the 
regression  of  contaminant  concentration  (plotted  on  a  logarithmic  scale)  versus  distance 
downgradient  (plotted  on  a  linear  scale)  to  an  analytical  solution  for  one-dimensional, 
steady-state,  contaminant  transport  that  includes  advection,  dispersion,  sorption,  and 
biodegradation.  For  a  steady-state  plume,  the  first-order  decay  rate  is  given  by  (Buscheck 
and  Alcantar,  1995): 
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Where :  X  =  first-order  decay  rate 

vc  =  retarded  contaminant  velocity  in  the  x-direction 
ax  =  dispersivity 

k/vx  =  slope  of  line  determined  from  a  log-linear  plot  of  contaminant 
concentration  versus  distance  downgradient  along  flow  path 

The  first-order  decay  rate  includes  biodegradation  resulting  from  both  aerobic  and 
anaerobic  processes;  however,  in  the  absence  of  oxygen,  the  first-order  rate  is  equivalent 
to  the  anaerobic  decay  rate.  Appendix  D  presents  a  table  of  the  first-order  rate  constant 
calculation  for  BTEX  using  May  1995  data  at  the  BX  Shoppette  and  the  method  proposed 
by  Buscheck  and  Alcantar  (1995).  An  exponential  fit  to  the  data  estimates  a  log-linear 
slope  of  0.023  ft'1.  This  value  translates  to  a  decay  constant  of  0.0062  day’1.  The  absence 
of  BTEX  data  along  a  potential  flow  path  in  the  semi-confined  aquifer  prevented  the 
estimation  of  a  biodegradation  rate  by  the  Buscheck  and  Alcantar  method. 

S.3.5.3  Selection  of  a  Decay  Rate  Constant 

A  review  of  recent  literature  indicates  that  higher  rate  constants  generally  have  been 
calculated  in  anaerobic  plumes  at  other  sites.  For  example,  Chapelle  (1994)  reported  that 
at  two  different  sites  with  anaerobic  groundwater  conditions  the  rate  constants  were  both 
approximately  0.01  day’1.  Wilson  et  al.  (1994),  report  first-order  anaerobic 
biodegradation  rates  of  0.05  to  1.3  week’1  (0.007  to  0.185  day’1);  Buscheck  et  al.  (1993) 
reports  first-order  attenuation  rates  in  a  range  of  0.001  to  0.01  day'1;  and  Stauffer  et  al. 
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(1994)  report  rate  constants  of  0.01  and  0.018  day’1  for  benzene  and  p>-xylene, 
respectively.  A  first-order  rate  constant  of  0.0062  day*1  was  used  for  the  calibrated 
analytical  model.  Although  this  rate  constant  is  the  higher  of  the  two  estimated  rate 
constants,  it  provides  the  better  calibration  between  simulated  and  observed  BTEX 
concentrations  along  the  plume  centerline  (Section  5.4.1)  and  falls  within  the  low  range 
of  literature  values.  Further  discussion  of  the  selection  of  a  calibrated  biodegradation  rate 
is  presented  in  Section  5.4. 

The  biodegradation  rate  for  the  deeper  sand  aquifer  was  conservatively  estimated  at  a 
rate  of  0.0001  day*1,  which  also  is  low  with  respect  to  literature  values.  This  rate  was 
chosen  as  a  “worst  case”  biodegradation  scenario  for  the  deeper  aquifer,  where  the 
greatest  potential  exists  for  contamination  to  reach  downgradient  potable  water  wells. 
The  anaerobic  biodegradation  potential  of  the  semi-confined  aquifer  exceeds  that  of  the 
surficial  aquifer  on  the  basis  of  assimilative  capacity.  Therefore,  the  biodegradation  rate 
may  in  reality  equal  or  exceed  that  of  the  shallow  aquifer. 

5.4  ANALYTICAL  MODEL  RESULTS 

Bioscreen  is  based  on  the  Domenico  (1987)  analytical  model  which  is  designed  for 
one  dimensional  transport  of  a  decaying  contaminant  species.  The  one  dimensional 
ability  of  Bioscreen  is  defined  as  a  two-dimensional  model  grid  with  a  variable  domain  of 
1  to  5  cells  (x-dimension)  and  a  constant  range  of  1 0  cells  (y-dimension).  The  depth  of 
these  cells  is  maintained  at  a  constant  value  over  the  model  grid.  The  Bioscreen  model 
has  the  ability  to  simulate  advection,  dispersion,  adsorption,  aerobic  decay,  and  anaerobic 
decay.  Bioscreen  assumes  a  homogeneous,  isotropic  aquifer;  a  uniform,  constant-velocity 
flow  field  in  the  x-direction  only;  a  constant  longitudinal  hydrodynamic  dispersion;  a 
source  that  fully  penetrates  the  aquifer;  a  first-order  or  instantaneous  rate  of  decay  for 
biodegradation;  and  a  linear  sorption  rate.  The  model  is  capable  of  simulating  a 
continuous  contaminant  source  or  a  decaying  source  at  a  selected  first-order 
biodegradation  rate. 

5.4.1  Model  Calibration 

Calibration  of  the  semi-analytical  fate  and  transport  model  is  an  important  component 
in  the  development  of  a  defensible  groundwater  model.  It  demonstrates  that  the  model  is 
capable  of  predicting  actual  observed  hydraulic  and  chemical  conditions  either  observed 
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in  the  past  or  present.  Two  groundwater  model  calibrations  were  performed  for  the 
shallow  surficial  aquifer  and  one  groundwater  model  calibration  was  performed  for  the 
deeper  semi-confined  aquifer.  The  simplifying  assumptions  used  for  each  model 
calibration  are  described  in  the  following  sections. 

5.4.1. 1  Surficial  Aquifer  Calibration 

Model  calibration  was  simplified  by  choosing  chemical  and  hydraulic  characteristics 
from  the  southern  lobe  of  the  groundwater  BTEX  plume,  which  emanates  from  the 
mobile  LNAPL  source  in  the  vicinity  of  TW-1 105.  The  maximum  BTEX  concentrations 
in  groundwater  and  measurable  mobile  LNAPL  were  detected  from  this  lobe  of  the 
BTEX  plume.  For  modeling  purposes,  it  is  assumed  that  the  northern  lobe  of  the  plume 
acts  similarly  to  the  southern  lobe.  This  assumption  is  conservative  because  the 
magnitude  of  contamination  in  the  northern  lobe  is  much  lower  than  in  the  southern  lobe. 
Furthermore,  the  microbial  destruction  of  BTEX  compounds  in  the  northern  half  of  the 
plume  is  indicated  by  geochemical  indicator  data  in  the  form  of  reduced  DO  and  sulfate, 
and  increased  concentrations  of  ferrous  iron  and  manganese  relative  to  background 
(Section  4.5.2). 

The  analytical  flow  model  for  the  surficial  aquifer  was  calibrated  using  March  1996 
data.  Previous  groundwater  BTEX  data  was  not  available  for  model  calibration  because 
historic  data  sets  were  generally  incomplete  as  a  result  of  well  abandonment  or  the 
presence  of  LNAPL.  In  the  case  of  the  former,  monitoring  wells  TW-1 108  and  CPT-22 
were  temporary  monitoring  wells  (located  in  the  source  area  of  the  groundwater  BTEX 
plume  near  TW-1 105)  abandoned  after  initial  sampling  and  analysis.  In  the  case  of  the 
latter,  monitoring  well  TW-1 105  was  historically  not  sampled  during  each  sampling 
event  because  of  the  presence  of  mobile  LNAPL. 

Because  historic  groundwater  BTEX  data  in  the  southern  lobe  of  the  BTEX  plume  is 
limited,  whether  the  plume  in  the  surficial  aquifer  is  shrinking,  expanding,  or  at  steady- 
state  remains  unconfirmed,  However,  available  data  suggest  that  the  BTEX  plume  is 
transitioning  from  a  steady-state/expanding  plume  to  a  steady-state/shrinking  plume  for 
two  reasons:  1)  fueling  operations  at  the  BX  Shoppette  ceased  in  December  1992,  and  all 
site  USTs  were  removed  in  September  1995,  thereby  eliminating  the  potential  for  a 
continuing  spill  source;  and  2)  BTEX  concentrations  at  monitoring  well  TW-1 110 
(located  approximately  90  feet  east  of  and  potentially  downgradient  from  the  source  area) 
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have  steadily  decreased  from  59,000  pg/L  to  7,660  pg/L  since  January  1992.  These 
conditions  indicate  that  continued  LNAPL  buildup  in  soils  is  impossible  and  that  the 
dissolution  of  BTEX  compounds  from  existing  LNAPL  may  be  decreasing  through 
weathering.  As  the  LNAPL  continues  to  weather  and  the  bioslurper  continues  to  operate, 
the  potential  increases  for  the  plume  to  shrink.  Because  bioslurping  began  at  the  site  six 
months  after  the  collection  of  the  March  1996  data,  the  effects  of  bioslurping  were  not 
evaluated  in  the  initial  groundwater  model  calibration.  However,  the  effects  of 
bioslurping  on  the  persistence  of  the  BTEX  plume  were  evaluated  in  later  model 
scenarios  through  modifications  to  the  calibrated  model. 

Considering  the  groundwater  hydraulics  and  source  characteristics  of  the  site,  site 
conditions  of  the  surficial  aquifer  were  modeled  with  steady-state  groundwater  hydraulics 
and  a  steady-state  source.  A  relatively  high  groundwater  gradient  and  hydraulic 
conductivity  were  used  in  the  Bioscreen  model  to  account  for  contaminant  migration  in 
any  possible  direction  under  “worst-case”  conditions.  Furthermore,  calibrating  to  a 
steady-state  plume  is  conservative  if  the  BTEX  plume  is  shrinking.  The  conservative, 
steady-state  assumption  compensates  for  a  loss  of  calibration  accuracy  caused  by 
complex  site  conditions. 

The  surficial  aquifer  model  (BX1SCAL)  was  successfully  calibrated  to  reproduce  the 
maximum  BTEX  concentrations  observed  at  the  source  area  (84,900  pg/L  at  well  TW- 
1105)  with  an  estimated  biodegradation  rate  of  0.0062  day1  (Section  5. 3. 5.3).  Modeled 
concentrations  along  the  plume  centerline  could  not  be  precisely  matched  with  the 
observed  concentrations;  as  would  be  expected  given  the  conservative  model 
assumptions,  the  modeled  concentrations  were  higher  than  actual  observed 
concentrations.  For  instance,  modeled  BTEX  concentrations  exceeded  observed  BTEX 
concentrations  downgradient  from  the  plume  source  at  monitoring  well  TW-1110  and 
monitoring  point  ESMP-6S  by  approximately  2,700  pg/L  and  64  pg/L,  respectively. 
Consequently,  the  total  dissolved  contaminant  mass  predicted  by  the  model  is  higher  than 
the  mass  estimated  from  the  observed  contaminant  concentrations.  The  modeled  BTEX 
plume  extends  approximately  480  feet  downgradient  from  the  plume  source  to  the  1-pg/L 
concentration,  resulting  in  a  length  for  the  modeled  plume  that  is  approximately  150  feet 
longer  than  the  southern  lobe  of  the  BTEX  plume  observed  in  March  1996.  Calibrated 
model  input  data  are  summarized  in  tabular  form  in  Appendix  D.  Model  input  and  output 
are  also  included  in  Appendix  D. 
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To  achieve  a  better  match  between  observed  and  modeled  BTEX  concentrations  along 
the  plume  centerline,  a  second  calibration  model,  BX2SCAL,  was  performed.  This 
calibration  was  identical  to  BX1SCAL  except  that  the  biodegradation  rate  was  increased 
to  0.01 1  day1.  Model  BX2SCAL  very  closely  matches  observed  BTEX  values  along  the 
plume  centerline,  while  maintaining  the  source  concentration  of  84,900  pg/L  measured  at 
monitoring  well  TW-1105.  The  maximum  downgradient  distance  for  BTEX 
contamination  in  model  BX2SCAL  is  350  feet,  which  is  within  20  feet  of  the  estimated 
downgradient  distance  of  BTEX  contamination  on  the  basis  of  the  southern  lobe  of  the 
BTEX  plume  observed  in  March  1996.  Model  input  and  output  are  included  in  Appendix 
C. 


Models  BX1SCAL  and  BX2SCAL  both  provide  good  model  calibrations  for 
groundwater  contamination  at  the  BX  Shoppette.  Model  BX1SCAL  has  the  advantage  of 
providing  a  level  of  conservatism  that  offsets  any  site  conditions  that  have  not  been 
accounted  for  during  model  calibration.  The  disadvantage  of  model  calibration 
BX1SCAL  is  that  the  model  may  overestimate  BTEX  migration  and  persistence;  BTEX 
contamination  may,  in  fact,  be  more  rapidly  biodegraded.  In  contrast,  model  BX2SCAL 
may  provide  more  realistic  simulations  of  the  BTEX  plume  migration  and  persistence, 
but  may  underestimate  BTEX  migration  and  persistence  in  the  event  that  some 
unidentified  factor  results  in  more  rapid  transport.  Both  calibrated  models  were  used  to 
estimate  future  BTEX  plume  configurations  under  varying  assumptions  regarding 
engineered  remediation  technologies  at  the  site.  These  results  are  proved  in  Section 
5.4.2. 


5.4.1.2  Semi-Confined  Aquifer  Calibration 

Several  simplifying  assumptions  were  used  in  the  model  calibration  for  the  deeper 
sand  aquifer  (Model  BX1DCAL).  These  assumptions  were  used  because  an  insufficient 
number  of  monitoring  wells  screened  in  the  sand  aquifer  exist  in  the  source  area  to 
characterize  BTEX  concentrations  beneath  the  source  area.  Intermittent  BTEX  detections 
at  monitoring  wells  in  this  aquifer  peripheral  to  the  source  of  contamination  in  the 
shallow  aquifer  suggest  that  this  aquifer  is  impacted.  For  example,  81.9  pg/L  and  40 
pg/L  of  total  BTEX  were  detected  at  monitoring  wells  MW- 1124  (August  1995)  and 
MW-1125  (November  1995),  respectively.  However,  only  monitoring  well  MW-1125 
contained  BTEX  contamination  (1  pg/L)  in  March  1996.  BTEX  contamination  also  was 
detected  at  concentrations  of  35.4  pg/L  and  7.5  pg/L  at  monitoring  wells  MW-1127  and 
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MW-1128,  respectively,  in  March  1996.  The  variability  of  BTEX  detections  in  deep 
monitoring  points  suggests  that  BTEX  migrating  to  the  deep  aquifer  may  be  affected  by 
variations  in  the  potentiometric  surface  that  draw  BTEX  into  the  aquifer  through  seasonal 
fluctuations.  In  addition,  previous  detections  of  BTEX  that  were  not  confirmed  in  the 
same  wells  in  March  1996  suggest  that  these  BTEX  concentrations  may  have 
biodegraded  or  been  diluted  below  levels  of  concern. 

The  deeper  semi-confmed  aquifer  model  was  successfully  calibrated  using  very 
conservative  assumptions  about  the  BTEX  source  strength  and  biodegradation  rate.  The 
starting  BTEX  concentrations  in  the  source  area  of  the  calibrated  model  for  the  sand 
aquifer  were  set  at  1,000  pg/L,  which  exceeds  the  highest  observed  BTEX  concentration 
by  an  order  of  magnitude.  Hydraulic  conductivity,  groundwater  gradient,  dispersivity, 
and  retardation  were  determined  as  described  in  Sections  5.3.1  to  5.3.3.  The 
biodegradation  rate  was  set  at  0.0001  day1  as  discussed  in  Section  5.3.5.  Calibrated 
model  input  and  output  are  included  in  Appendix  D. 


5.4.2  Modeled  Source  Reduction  in  the  Surficial  Aquifer 

Bioscreen  can  simulate  decreases  in  a  BTEX  source  by  assuming  that  the  rate  of 
BTEX  dissolution  into  groundwater  (a  natural  weathering  process)  can  be  approximated 
by  a  first-order  process.  To  accomplish  this,  the  Bioscreen  model  assumes  the  following: 
1)  there  is  a  finite  mass  of  BTEX  in  the  source  zone  present  as  mobile  or  residual  and 
mobile  LNAPL;  and  2)  the  finite  LNAPL  body  in  the  source  zone  dissolves  as  fresh 
groundwater  passes  through  the  aquifer  matrix.  Therefore,  the  continuous  dissolution  of 
BTEX  into  groundwater  causes  a  decrease  in  LNAPL  BTEX  concentrations  in  the  source 
area,  thereby,  decreasing  the  amount  of  BTEX  available  for  future  dissolution  into 
groundwater.  The  time  required  for  the  BTEX  concentration  in  LNAPL  to  reach  one-half 
of  the  original  concentration  (i.e.,  half-life)  may  be  used  by  Bioscreen  to  estimate  a  first- 
order  source  decay  (or  weathering)  rate.  Since  groundwater  velocity  and  discharge  are 
constant  in  the  Bioscreen  model,  the  half-life  of  BTEX  concentrations  contained  in 
LNAPL  is  dependent  on  the  starting  mass  of  BTEX.  Therefore,  different  source-decay 
rates  can  be  achieved  by  manipulating  the  starting  mass  of  BTEX  in  the  Bioscreen  model. 
For  instance,  groundwater  throughput  in  models  BX1SCAL  and  BX2SCAL  is  sufficient 
to  transport  approximately  1 7.3  kg  of  dissolved  BTEX  per  year  away  from  the  source 
area.  Therefore,  the  LNAPL  BTEX  masses  of  499,  104,  and  35  kg  were  used  to  achieve 
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source  decay  rates  of  5,  20,  and  50  percent  per  year,  respectively.  The  use  of  these 
different  source  decay  rates  in  model  simulations  are  discussed  in  the  following 
paragraphs. 

Calibrated  models  BX1SCAL  and  BX2SCAL  were  used  to  incorporate  source  decay 
rates  of  5,  20,  and  50  percent  per  year  corresponding  to  first-order  decay  half-lives  of 
14.4,  3,  and  1  year(s),  respectively.  A  range  of  source  decay  rates  was  considered  to 
reflect  impacts  of  current  bioslurping  operations  at  the  site.  Bioslurping  operations  have 
the  dual  benefit  of  mobile  LNAPL  removal  and  soil  venting  around  the  extraction  wells. 
The  forced  aeration  (bioventing)  caused  by  the  action  of  the  bioslurper  has  been 
demonstrated  to  enhance  natural  biodegradation  within  a  15-  to  250-foot  radius  of  the 
extraction  well  (Kittel  et  al.,  1995).  In  situations  where  soils  are  sufficiently  aerated,  as 
in  the  case  of  bioventing,  source  decay  rates  averaging  over  90  percent  per  year  have  been 
observed  in  vadose  zone  soils  at  a  group  of  16  other  Air  Force  sites  (AFCEE,  1994). 

Model  scenarios  BX1SMODA  and  BX2SMODA  were  based  on  calibrated  models 
BX1SCAL  and  BX2SCAL,  respectively,  but  each  used  a  decaying  source  term  of  5 
percent  per  year.  This  source  reduction  rate  represents  limited  source  removal  through 
bioslurping  with  secondary  bioventing  such  that  source  contamination  is  reduced  by  50 
percent  every  14.4  years.  High  source  decay  rates  of  residual  LNAPL  would  be  expected 
with  conventional  bioventing  systems  and  only  at  capillary  fringe  soils  where  a  falling  or 
fluctuating  water  table  may  be  present.  Considering  the  potential  bioslurping/bioventing- 
induced  loss  of  contaminants  combined  with  natural  weathering  of  LNAPL,  a  reduction 
of  50  percent  every  14.4  years  is  likely  a  low  estimate.  Model  BX1SMODA  suggest  that 
BTEX  contamination  in  the  source  area  will  persist  for  at  least  200  years  before  achieving 
the  federal  MCL  for  benzene  of  5  pg/L  in  the  source  area.  The  BTEX  plume  length 
measured  from  the  source  to  the  downgradient  plume  edge  (1  pg/L)  is  not  predicted  to 
exceed  500  feet.  The  length  of  the  BTEX  plume  is  not  expected  to  begin  receding  within 
the  next  20  years  (calendar  year  2016),  at  which  time  it  will  be  approximately  450  feet 
from  the  plume  source.  Model  BX2SMODA  uses  the  same  source  degradation  rate; 
therefore,  it  also  suggests  that  BTEX  contamination  in  the  source  area  will  persist  for  at 
least  200  years  before  achieving  the  federal  MCL  of  5  pg/L  for  benzene  in  the  source 
area.  Based  on  the  higher  dissolved  BTEX  biodegradation  rate  in  BX2SMODA,  the 
BTEX  plume  is  predicted  to  start  receding  within  10  years,  or  by  calendar  year  2006,  at 
which  time  the  downgradient  edge  of  the  plume  will  be  approximately  350  feet  from  the 
plume  source. 
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An  increase  in  the  source  decay  rate  to  20  percent  per  year  in  the  model  scenarios 
presents  a  more  reasonable  scenario  of  site  conditions  due  to  the  implementation  of 
bioslurping,  especially  if  the  water  table  is  stable  or  rising.  Models  BX1SMODB  and 
BX2SMODB  (based  on  calibrated  models  BX1SCAL  and  BX2SCAL)  take  advantage  of 
this  potential  scenario  and  assume  a  source  reduction  rate  of  50  percent  every  3  years  (20 
percent  per  year  biodegradation  rate).  Both  models  predict  that  BTEX  contamination  in 
the  source  area  will  require  approximately  40  years  before  the  federal  MCL  for  benzene 
of  5  pg/L  is  achieved.  Model  BX1SMODB  predicts  that  the  length  of  the  BTEX  plume 
will  begin  receding  in  10  years  (calendar  year  2006),  at  which  time  the  downgradient 
edge  will  be  approximately  450  feet  from  the  plume  source.  Model  BX2SMODB 
predicts  a  quicker  BTEX  plume  length  recession.  The  assumed  BTEX  plume  length  is 
predicted  to  begin  receding  by  the  year  2002,  at  which  time  the  downgradient  edge  of  the 
plume  will  be  approximately  350  feet  from  the  plume  source. 

The  final  source  reduction  rate  used  in  model  scenarios  assumes  a  50  percent  source 
reduction  every  year  to  model  the  potential  effects  of  efficient  LNAPL  recovery  through 
bioslurping  with  effective  secondary  bioventing  given  a  water  table  that  is  falling  or 
fluctuating.  Because  groundwater  levels  have  been  documented  to  fluctuate  by  as  much 
as  4  feet  at  the  site,  the  average  annual  rate  of  50  percent  may  be  the  most  realistic 
scenario  given  the  probability  of  remediation  of  the  source  area  and  capillary  soils 
through  bioslurping  within  the  next  few  years.  Models  BX1SMODC  and  BX2SMODC 
incorporate  a  50-percent-per-year  biodegradation  rate  (half-life  of  1  year)  of 
contamination  in  the  source  zone.  BTEX  concentrations  in  the  source  area  in  both 
models  are  predicted  to  reach  the  federal  MCL  for  benzene  of  5  pg/L  within 
approximately  14  years  (calendar  year  2010).  Model  BX1SMODC  predicts  that  the 
recession  of  the  plume  length  will  occur  in  approximately  10  years  (by  calendar  year 
2006).  In  contrast,  model  BX2SMODC  predicts  a  much  more  rapid  recession  of  the 
plume  source.  The  BTEX  plume  is  predicted  to  begin  receding  in  approximately  6  years 
(calendar  year  2002),  and  for  the  leading  edge  to  recede  within  approximately  350  feet 
from  the  plume  source.  After  14  years  (calendar  year  2010),  the  leading  edge  of  the 
plume  is  predicted  to  have  receded  to  approximately  100  feet  from  the  source  area.  Input 
and  output  data  for  all  shallow  aquifer  simulation  are  included  in  Appendix  D. 
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5.4.3  Modeled  Contaminant  Reduction  In  the  Semi-Confined  Aquifer 

For  purposes  of  groundwater  modeling  in  the  deeper  sand  aquifer,  it  was  assumed  the 
projection  of  calibrated  model  BX1DCAL  into  the  future  adequately  estimates  potential 
fate  and  transport  in  the  semi-confined  aquifer.  This  “worst-case”  model  includes  the 
same  conservative  assumptions  for  biodegradation  rate  and  source  strength,  as  discussed 
in  Section  5.4. 1.2.  Model  BX1DCAL  predicts  that  groundwater  BTEX  contamination 
will  not  migrate  further  than  210  feet  from  the  source  area  in  the  vicinity  of  TW- 11 05 
within  200  years.  This  extremely  low  migration  potential  is  largely  due  to  very  low 
hydraulic  gradients  at  the  site.  Assuming  that  the  groundwater  gradient  is  an  order  of 
magnitude  greater  than  observed  at  the  site  (0.0026  ft/ft  as  compared  to  the  observed 
0.00026  ft/ft  gradient),  BTEX  contamination  is  not  predicted  to  migrate  farther  than 
1,000  feet  downgradient  within  the  next  century  (model  BX1DCALA).  Therefore,  the 
migration  potential  for  BTEX  in  the  deep  aquifer  is  predicted  to  be  very  low.  Even  if 
significant  BTEX  contamination  were  to  breach  the  confining  layer  separating  the  surface 
aquifer  from  the  deeper  aquifer,  the  slow  groundwater  velocity  in  the  sand  aquifer  would 
prevent  significant  downgradient  migration  of  BTEX. 

5.5  SENSITIVITY  ANALYSIS 

The  purpose  of  a  sensitivity  analysis  is  to  determine  the  effect  of  varying  model  input 
parameters  on  model  output.  The  sensitivity  analysis  for  the  BX  Shoppette  model  was 
conducted  on  individual  runs  of  model  BX1SCAL  by  varying  hydraulic  conductivity 
(both  multiplied  and  divided  by  5),  the  biodegradation  rate  (both  multiplied  and  divided 
by  2),  retardation  (±25%),  and  dispersivity  (both  multiplied  and  divided  by  2).  To 
perform  the  sensitivity  analyses,  model  BX1SCAL  was  run  for  a  10-year  period  with  the 
same  input  as  the  calibrated  model  excluding  the  tested  parameter.  Model  output  data 
and  figures  from  the  sensitivity  analysis  are  presented  in  Appendix  D. 

The  results  of  the  sensitivity  analysis  suggest  that  the  calibrated  model  is  most 
sensitive  to  hydraulic  conductivity  and  biodegradation  rate.  Increasing  hydraulic 
conductivity  increases  the  distance  of  plume  migration,  while  decreasing  this  variable 
decreases  the  distance  of  plume  migration.  Conversely,  increasing  the  biodegradation 
rate  reduces  the  distance  of  plume  migration,  while  decreasing  this  variable  increases  the 
distance  of  plume  migration.  The  worst-case  scenario  in  the  sensitivity  analysis  is  the 
increase  in  hydraulic  conductivity  by  5  times.  However,  even  with  this  worst-case 
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situation,  groundwater  BTEX  contamination  at  concentrations  above  5  pg/L  is  not 
predicted  to  migrate  farther  than  1,500  feet  downgradient  from  the  source  area. 

The  Bioscreen  model  is  least  sensitive  to  dispersivity  and  retardation  (contaminant 
sorption).  Increases  in  either  the  dispersivity  or  TOC  concentrations  (affecting 
retardation)  had  only  minor  effects  on  the  modeled  BTEX  plume. 

5.6  CONCLUSIONS  AND  DISCUSSION 

Model  scenarios  for  the  shallow  aquifer  were  based  on  two  calibrated  models  to 
provide  a  range  of  predictions  for  groundwater  plume  migration.  The  only  difference 
between  the  calibrated  models  was  the  biodegradation  rate.  A  biodegradation  rate 
calculated  using  the  method  of  Buscheck  and  Alcantar  (1995)  was  used  in  model 
BX1SCAL,  whereas  a  calibrated  biodegradation  rate  corresponding  to  a  best  plume  fit 
was  used  in  model  BX2SCAL.  Calibrated  model  BX1SCAL  used  a  lower  biodegradation 
rate  of  0.0062  day1  and  presents  a  worst-case  scenario  for  contaminant  migration.  The 
model  was  calibrated  under  steady-state  conditions  and  predicts  that  the  plume  front  will 
maintain  a  distance  that  is  less  than  500  feet  downgradient  from  the  source  area  (150  feet 
beyond  the  current  position  of  the  downgradient  edge  of  the  BTEX  plume). 

The  current  operation  of  a  bioslurping  system  at  the  BX  Shoppette  and  its  effects  on 
plume  reduction  were  evaluated  with  six  model  scenarios.  Three  model  scenarios 
examined  a  range  of  source  reduction  rates  from  5  to  50  percent  per  year  [source  half- 
lives  of  14.44  to  1  year(s)]  with  a  dissolved  BTEX  biodegradation  rate  set  at  a  constant 
0.0062  day1  (based  on  calibrated  model  BX1SCAL).  The  remaining  three  model 
scenarios  for  the  shallow  aquifer  examined  the  same  range  of  source  reduction  rates,  but 
with  a  dissolved  BTEX  biodegradation  rate  set  at  a  constant  0.011  day1  (based  on 
calibrated  model  BX2SCAL). 

Source  reduction  rates  of  between  5  and  50  percent  will  result  in  time  frames  of  200  to 
14  years  until  BTEX  concentrations  of  5  pg/L  or  less  are  achieved.  A  moderate  source 
reduction  rate  of  20  percent  per  year  will  result  in  a  period  of  40  years  to  achieve  5  pg/L 
or  below.  Plumes  in  the  shallow  aquifer  are  expected  to  begin  receding  within  the  next  6 
to  20  years.  Plumes  are  not  predicted  to  expand  further  than  500  feet  downgradient,  even 
under  the  most  conservative  circumstances. 
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BTEX  contamination  in  the  deeper  sandy  aquifer  is  not  predicted  to  have  far-reaching 
impacts.  Under  current  conditions,  BTEX  contamination  is  not  predicted  to  migrate  more 
than  200  feet  further  downgradient  (southwest)  within  200  years.  An  order-of-magnitude 
increase  in  the  groundwater  gradient  of  the  semi-confined  aquifer  equates  to  only  1,500 
feet  of  migration  in  a  century.  The  biodegradation  potential  of  the  deep  aquifer  is 
suspected  to  be  greater  than  predicted  by  the  0.0001  day'1  biodegradation  rate,  thereby 
limiting  BTEX  migration  potential  predicted  by  the  model. 

The  removal  of  BTEX  compounds  predicted  by  the  simulations  is  largely  a  function  of 
aerobic  and  anaerobic  biodegradation.  In  all  cases,  model  simulations  are  conservative 
for  several  reasons,  including  those  listed  below: 

1)  The  shallow  groundwater  model  assumes  a  homogeneous,  isotropic  sandy 
aquifer  for  groundwater  flow.  However,  the  site  hydrogeology  is 
heterogeneous  and  anisotropic  with  respect  to  the  intermittent  sand,  silty 
sand,  and  clay  zones  present  at  the  site.  Lower  groundwater  velocities  are 
likely  where  groundwater  passes  through  zones  of  differing  hydraulic 
conductivities,  especially  in  the  case  of  silty  sands  and  clays. 

2)  The  calibrated  models  conservatively  assumed  steady-state  hydraulics  and 
contaminant  source  loading.  Groundwater  flow  is  expected  to  fluctuate  in 
direction  (especially  in  the  shallow  aquifer),  thereby  reducing  the  potential 
for  contaminant  migration  in  any  single  direction.  The  groundwater  models 
assume  continuous  flow  in  one  direction,  maximizing  the  greatest  predicted 
migration  distance. 

3)  The  solute  decay  constants  (0.0062  and  0.011  day’1)  covering  both  aerobic 
and  anaerobic  processes  are  conservative  with  respect  to  literature  values  of 
0.001  to  0.185  day'1  for  anaerobic  decay  alone(see  Section  5. 3. 5.3).  The 
assumed  biodegradation  rate  of  0.0001  day'1  used  in  model  calibrations  for 
the  deeper  aquifer  is  very  low  with  respect  to  literature  values.  The  use  of  a 
low  solute  decay  constant  increases  the  amount  of  time  required  for  natural 
processes  to  completely  attenuate  the  BTEX  contamination.  Consequently, 
the  simulated  dissolved  BTEX  contamination  is  capable  of  migrating  greater 
distances  downgradient  before  destruction. 
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4)  A  low  coefficient  of  retardation  for  benzene  (1.4)  was  used  for  all  the  BTEX 
compounds  in  both  the  shallow  and  semi-confined  aquifer  model  simulations. 
Benzene  is  the  least  sorptive  of  the  BTEX  compounds  and,  therefore,  is  the 
most  mobile.  The  use  of  a  conservative  retardation  coefficient  tends  to 
increase  the  velocity  of  contaminant  migration,  but  may  provide  a  more 
accurate  estimate  of  benzene  transport.  However,  realistic  retardation 
coefficients  for  toluene,  ethylbenzene,  and  xylenes  are  higher  than  that  for 
benzene,  and  the  migration  of  these  compounds  will  be  slowed,  thereby 
increasing  their  susceptibility  to  biodegradation  for  a  given  downgradient 
migration  distance. 

5)  Aerobic  biodegradation  may  potentially  become  more  important  in  the 
shallow  aquifer  as  mobile  and  residual  LNAPL  concentrations  are  removed, 
an  as  incidental  bioventing  during  bioslurping  operations  introduces  more 
oxygen  into  soils  at  the  vadose  zone.  Furthermore,  the  eastern  extent  of  the 
shallow  aquifer  BTEX  plume  may  receive  additional  oxygen  due  to  drainage 
waters  entering  the  aquifer  from  the  northwest/southeast  flowing  canal 
bordering  the  site. 

6)  The  baseline  calibrated  model  BX1SCAL  for  the  shallow  aquifer  and  model 
BX1DCAL  for  the  semi-confined  aquifer  were  calibrated  such  that  whenever 
the  calibrated  concentrations  did  not  match  observed  calibrations  at  a  given 
location,  the  calibrated  concentration  was  higher.  This  results  in  a  greater 
modeled  BTEX  mass  than  estimated  from  observations.  Consequently,  the 
time  required  for  natural  attenuation  processes  to  degrade  simulated  mass  of 
the  contamination  is  increased,  and  the  potential  downgradient  migration 
distance  is  overpredicted. 

The  ranges  in  times  and  travel  distances  required  for  degradation  and  stabilization  of 
the  BTEX  plumes  observed  in  the  six  model  simulations  for  the  shallow  aquifer  are 
feasible  (and  likely  conservative),  given  the  observed  BTEX  concentrations,  the 
conservative  assumptions  made  in  constructing  the  simulations,  and  the  strong 
geochemical  evidence  of  aerobic  and  anaerobic  biodegradation. 

Calibrated  model  BX1SCAL  provides  the  “worst-case”  scenario  for  the  length  of  time 
required  for  RNA  to  completely  remediate  groundwater  contamination  because  no  source 
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reduction  is  assumed.  However,  with  a  pilot-scale  bioslurping  system  in  operation  at  the 
site,  and  given  natural  weathering,  source  reduction  is  occurring.  Consequently, 
variations  of  BX1SCAL  which  incorporate  5-  to  50-percent  rates  of  annual  source 
reduction  (models  BX1SMODA  through  BX1SMODC)  after  September  1996  are 
plausible.  Variations  of  model  BX2SCAL,  which  incorporate  5-  to  50-percent  rates  of 
annual  source  reduction  (BX2SMODA  through  BX2SMODC)  may  be  more  realistic 
examples  of  future  plume  reduction  because  they  best  match  current  site  conditions.  On 
the  basis  of  these  models  and  given  the  active  source  remediation  at  the  site,  it  is  likely 
that  source  reduction  might  be  necessary  for  between  10  and  20  years.  However,  the 
practical  benefit  from  site  remediation  through  bioslurping  (or  other  active  remedial 
technologies)  is  realized  within  5  years,  and  the  actual  amount  of  time  necessary  for 
source  reduction  is  suspected  to  be  within  this  time  frame.  Even  without  engineered 
source  removal,  groundwater  BTEX  concentrations  are  not  expected  to  migrate  further 
than  500  feet  downgradient  from  the  source  area  near  TW-1105.  Furthermore,  low 
groundwater  gradients  in  the  deeper  sand  aquifer  are  expected  to  limit  groundwater 
BTEX  plume  travel  in  this  water-bearing  unit  to  within  several  hundred  feet  of  the  source 
area  almost  indefinitely. 
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SECTION  6 

COMPARATIVE  ANALYSIS  OF  REMEDIAL  ALTERNATIVES 


This  section  presents  the  development  and  comparative  analysis  of  three  groundwater 
remedial  alternatives  for  the  former  BX  Shoppette  at  Eaker  AFB.  The  intent  of  this 
evaluation  is  to  determine  if  RNA  is  an  appropriate  and  cost-effective  remedial  approach 
to  consider  when  developing  final  remedial  strategies  for  the  site,  especially  when 
combined  with  other  conventional  remedial  technologies. 

Section  6.1  presents  the  evaluation  criteria  used  to  evaluate  groundwater  remedial 
alternatives.  Section  6.2  discusses  the  factors  influencing  the  development  of  remedial 
alternatives  considered  as  part  of  this  demonstration  project.  Section  6.3  provides  a  brief 
description  of  each  of  these  remedial  alternatives.  Section  6.4  provides  a  more  detailed 
analysis  of  the  remedial  alternatives  using  the  defined  remedial  alternative  evaluation 
criteria.  The  results  of  this  evaluation  process  are  summarized  in  Section  6.5. 

6.1  REMEDIAL  ALTERNATIVE  EVALUATION  CRITERIA 

The  evaluation  criteria  used  to  identify  appropriate  remedial  alternatives  were  adapted 
from  those  recommended  by  the  USEPA  (1988)  for  selecting  remedies  for  Superfund 
sites  (Office  of  Solid  Waste  and  Emergency  Response  [OSWER]  Directive  9355.3-01). 
These  criteria  include  (1)  long-term  effectiveness  and  permanence,  (2)  technical  and 
administrative  implementability,  and  (3)  relative  cost.  The  following  sections  briefly 
describe  the  scope  and  purpose  of  each  evaluation  criterion.  This  report  focuses  on  the 
potential  use  of  RNA  and  source  reduction  technologies  to  reduce  BTEX  within  the 
shallow  groundwater  to  concentrations  that  do  not  exceed  regulatory  action  levels. 

6.1.1  Long-Term  Effectiveness  and  Permanence 

Each  remedial  technology  or  remedial  alternative  (which  can  be  a  combination  of 
remedial  approaches  such  as  RNA  and  institutional  controls)  was  analyzed  to  determine 
the  effectiveness  of  meeting  remedial  action  goals.  Technical  effectiveness  was 
evaluated  based  on  case  histories  from  other  sites  with  similar  conditions.  The  ability  to 
minimize  potential  impacts  on  surrounding  facilities  and  operations  was  considered. 
Also,  the  ability  of  each  remedial  alternative  to  protect  current  and  potential  future 
receptors  from  potential  risks  associated  with  potential  exposure  pathways  was 
qualitatively  assessed.  These  evaluation  criteria  also  include  permanence  of  the  remedy, 
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and  the  ability  to  reduce  contaminant  mass,  toxicity,  and  volume.  The  time  required  for 
implementation  and  for  achieving  remedial  action  objectives  are  discussed.  Long-term 
reliability  for  providing  continued  protection,  including  an  assessment  of  potential  for 
failure  of  the  technology  and  the  potential  threats  resulting  from  such  a  failure,  also  was 
evaluated. 

6.1.2  Implementability 

Implementability  of  each  remedial  technology  or  remedial  alternative  includes  an 
evaluation  of  technical  as  well  as  administrative  feasibility.  Potential  shortcomings  and 
difficulties  in  construction,  operations,  maintenance,  and  monitoring  are  presented  and 
weighed  against  perceived  benefits.  Requirements  for  any  post-implementation  site 
controls,  such  as  LTM  and  land  use  restrictions,  are  described.  Details  on  administrative 
feasibility  in  terms  of  the  likelihood  of  public  acceptance  and  the  ability  to  obtain 
necessary  approvals  are  discussed. 

6.1.3  Cost 

The  total  cost  (present  worth)  of  each  remedial  alternative  was  estimated  for  relative 
comparison  following  USEPA  (1988  and  1993a)  guidance.  An  estimate  of  capital  costs, 
and  operations  and  maintenance  costs  for  site  monitoring  and  controls  is  included.  An 
annual  adjustment  factor  of  7  percent  was  assumed  in  present  worth  calculations 
(USEPA,  1993a).  The  annual  adjustment  factor  is  the  difference  between  the  rate  of 
inflation  and  the  cost  of  money  (USEPA,  1988). 

6.2  FACTORS  INFLUENCING  ALTERNATIVES  DEVELOPMENT 

Several  factors  were  considered  during  the  identification  and  screening  of  remedial 
technologies  for  addressing  shallow  groundwater  contamination  at  the  former  BX 
Shoppette  at  Eaker  AFB.  Factors  considered  included  the  objectives  of  the  natural 
attenuation  demonstration  program;  contaminant,  groundwater,  and  soil  properties; 
current  and  future  land  uses;  current  remedial  activities  (i.e.,  bioslurping);  and  potential 
receptors  and  exposure  pathways.  The  following  sections  briefly  describe  each  of  these 
factors  and  how  they  were  used  to  narrow  the  list  of  potentially  applicable  remedial 
technologies  to  the  final  remedial  alternatives  considered  for  the  site. 

6.2.1  Program  Objectives 

The  intent  of  the  RNA  demonstration  program  sponsored  by  AFCEE  is  to  develop  a 
systematic  process  for  scientifically  investigating  and  documenting  naturally  occurring 
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subsurface,  chemical  attenuation  processes  that  can  be  factored  into  overall  site 
remediation  plans.  The  objectives  of  this  program  and  the  specific  study  at  the  BX 
Shoppette  are  to  provide  solid  evidence  for  RNA  of  dissolved  fuel  hydrocarbons  so  that 
this  information  can  be  used  to  develop  an  effective  groundwater  remediation  strategy.  A 
secondary  goal  of  this  multi-site  initiative  is  to  provide  a  series  of  regional  case  studies 
that  demonstrate  that  natural  processes  of  contaminant  degradation  can  often  reduce 
contaminant  concentrations  in  groundwater  to  below  acceptable  cleanup  standards  before 
completion  of  potential  receptor  exposure  pathways. 

Because  the  objective  of  this  program  is  to  study  natural  processes  in  the  saturated 
zone  rather  than  all  contaminated  media  (e.g.,  soil,  soil  gas,  etc.),  technologies  have  been 
evaluated  based  on  their  potential  impact  on  shallow  groundwater  and  phreatic  soils. 
Technologies  that  can  reduce  vadose  zone  contamination  and  subsequent  partitioning  of 
contaminants  into  groundwater  also  have  been  evaluated.  Source  removal  technologies 
evaluated  in  this  section  will  reduce  soil  and  soil  gas  contamination,  but  it  is  important  to 
emphasize  that  the  remedial  alternatives  developed  in  this  document  are  not  intended  to 
remediate  all  contaminated  site  media.  Nevertheless,  remediation  of  contamination  in  the 
vadose  zone  can  reduce  contaminant  leaching,  further  increasing  the  effectiveness  of 
natural  attenuation  mechanisms  in  groundwater. 

Additional  AFCEE  program  objectives  include  developing  cost  effective  remediation 
strategies  and  minimization  of  remediation  waste.  Through  evaluation  of  petroleum- 
contaminated  sites  nationwide,  EPA  and  the  US  Air  Force  (USAF)  have  identified 
technologies  that  meet  these  criteria  and  include  institutional  controls,  SVE,  bioventing, 
biosparging,  bioslurping,  and  RNA  (USEPA  and  US  Air  Force,  1993b).  Other  remedial 
measures  with  potentially  greater  costs  or  associated  liability  include  soil  excavation, 
slurry  walls,  sheet  piling,  carbon  adsorption,  ex  situ  biological  or  chemical  treatment, 
groundwater  pump  and  treat,  and  onsite/offsite  disposal,  which  are  generally  not 
considered  attractive  technologies  under  this  program. 

6.2.2  Contaminant  Properties 

The  site-related  contaminants  considered  as  part  of  this  demonstration  at  the  former 
BX  Shoppette  are  the  BTEX  compounds.  The  source  of  this  contamination  is  gasoline 
present  as  mobile  and  residual  LNAPL  in  the  vadose  zone,  capillary  fringe,  and  saturated 
soil  on  the  site.  The  physiochemical  characteristics  of  the  fuels  and  the  individual  BTEX 
compounds  will  greatly  influence  the  effectiveness  and  selection  of  a  remedial 
technology. 
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Gasoline  is  classified  as  an  LNAPL  with  a  liquid  density  of  approximately  0.73  g/cc  at 
20°C  [Biomedical  and  Environmental  Information  Analysis  (BEIA),  1989].  Because 
gasoline  is  less  dense  than  water,  the  LNAPL  may  become  concentrated  in  the  capillary 
fringe.  Some  of  the  individual  gasoline  constituents  preferentially  adsorb  onto  the  soil 
matrix,  while  others  dissolve  quickly  into  percolating  groundwater,  and  yet  others  may 
volatilize  into  soil  vapor.  This  “weathering”  process  results  in  a  variable  distribution  of 
individual  gasoline  components  in  the  soil,  soil  atmosphere,  and  groundwater  with  time 
and  distance  from  the  release  (BEIA,  1989).  Constituents  in  gasoline  range  from  slightly 
to  highly  soluble  in  water.  Overall  solubility  is  approximately  300  mg/L.  Gasoline  also 
can  act  as  a  primary  substrate  for  microbiological  metabolism.  Simultaneous 
biodegradation  of  aliphatic,  aromatic,  and  alicyclic  hydrocarbons  has  been  observed.  In 
fact,  mineralization  rates  of  hydrocarbons  in  mixtures,  such  as  gasoline,  may  be  faster 
than  mineralization  of  isolated  constituents  as  a  result  of  cometabolic  pathways  (Jamison 
etal.,  1975;  Perry,  1984). 

The  BTEX  compounds  are  generally  volatile,  highly  soluble  in  water,  and  adsorb  less 
strongly  to  soil  than  other  hydrocarbons  in  the  petroleum  mixture.  These  characteristics 
result  in  leaching  of  the  BTEX  compounds  from  contaminated  soil  into  groundwater  and 
migration  as  dissolved  contamination  (Lyman  et  al.,  1992).  All  of  the  BTEX  compounds 
are  highly  amenable  to  in  situ  degradation  by  both  biotic  and  abiotic  mechanisms. 

Benzene  is  very  volatile  with  a  vapor  pressure  of  76  millimeters  of  mercury  (mm  Hg) 
at  20°C  and  a  Henry's  Law  Constant  of  approximately  0.0054  atmosphere-cubic  meters 
per  mole  (atm-m3/mol)  at  25°C  (Hine  and  Mookerjee,  1975;  Jury  et  al,  1984).  The 
solubility  of  pure  benzene  in  water  at  20°C  has  been  reported  to  be  1,780  mg/L 
(Verschueren,  1983).  Benzene  will  biodegrade  by  naturally-occurring  subsurface 
microorganisms  to  carbon  dioxide,  with  catechol  as  a  short-lived  intermediate  (Hopper, 
1978;  Ribbons  and  Eaton,  1992). 

Toluene  is  also  volatile,  with  a  vapor  pressure  of  22  mm  Hg  at  20°C  and  a  Henry's 
Law  Constant  of  about  0.0067  atm-m3/mol  at  25°C  (Pankow  and  Rosen,  1988;  Hine  and 
Mookeijee,  1975).  Toluene  sorbs  more  readily  to  soil  media  relative  to  benzene,  but  still 
is  very  mobile.  The  solubility  of  pure  toluene  in  water  at  20°C  is  approximately 
515  mg/L  at  20°C  (Verschueren,  1983).  Toluene  has  been  shown  to  degrade  by  naturally 
occurring  subsurface  microorganisms  to  pyruvate,  caetaldehyde,  and  completely  to 
carbon  dioxide  via  the  intermediate  catechol  (Hopper,  1978;  Wilson  et  al.,  1986;  Ribbons 
and  Eaton,  1992). 
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Ethylbenzene  has  a  vapor  pressure  of  7  mm  Hg  at  20°C  and  a  Henry's  Law  Constant  of 
0.0066  atm-m3/mol  (Pankow  and  Rosen,  1988;  Valsaraj,  1988).  Ethylbenzene  sorbs 
more  strongly  to  soils  than  benzene  but  less  strongly  than  toluene  (Abdul  et  al. ,  1987). 
Pure  ethylbenzene  is  also  less  soluble  than  benzene  and  toluene  in  water  at  1 52  mg/L  at 
20°C  (Verschueren,  1983;  Miller  et  al,  1985).  Ethylbenzene  is  ultimately  degraded  by 
natural  subsurface  microorganisms  to  carbon  dioxide  via  its  intermediate  3-ethylcatechol 
(Hopper,  1978;  Ribbons  and  Eaton,  1992). 

The  three  isomers  of  xylene  have  vapor  pressures  ranging  from  7  to  9  mm  Hg  at  20°C 
and  Henry's  Law  Constants  of  between  0.005  and  0.007  atm-m3/mol  at  25°C  (Mackay 
and  Wolkoff,  1973;  Hine  and  Mookerjee,  1975;  Pankow  and  Rosen,  1988).  Of  all  of  the 
BTEX  compounds,  xylenes  sorb  most  strongly  to  soil,  but  still  can  leach  from  soil  into 
the  groundwater  (Abdul  et  al,  1987).  Pure  xylenes  have  water  solubilities  of  152  to 
160  mg/L  at  20°C  (Bohon  and  Claussen,  1951;  Mackay  and  Shiu,  1981;  Isnard  and 
Lambert,  1988).  Xylenes  can  be  degraded  by  natural  subsurface  microorganisms  to 
carbon  dioxide  via  pyruvate  carbonyl  intermediates  (Hopper,  1978;  Ribbons  and  Eaton, 
1992). 

Therefore,  remediation  technologies  identified  in  the  EPA  and  USAF  remediation 
technologies  screening  matrix  guide  (USEPA  and  USAF,  1993b)  for  BTEX  compounds 
in  soil  and  groundwater  area  generally  effective  due  to  the  volatile  or  biodegradable 
nature  of  these  compounds.  For  example,  SVE  and  groundwater  extraction/air  stripping 
involve  physical  volatilization  of  BTEX  compound  from  soil  and  groundwater, 
respectively.  Natural  attenuation,  bioventing,  bioslurping  and  biosparging  remedial 
systems  are  effective  due  to  the  biodegradability  of  BTEX  compounds,  while  potentially 
optimizing  the  volatilization  of  these  contaminants  (i.e.,  bioventing  and  biosparging). 
Bioslurping  is  effective  due  to  the  removal  of  mobile  LNAPL,  as  well  as  simultaneous 
enhancement  of  volatilization  and  biodegradation.  Therefore,  RNA,  SVE,  bioventing, 
bioslurping,  biosparging,  and  groundwater  extraction/air  stripping  technologies  could  all 
be  effective  at  collecting,  destroying,  and/or  treating  BTEX  contaminants  at  the  BX 
Shoppette. 

6.2.3  Site-Specific  Conditions 

Three  general  categories  of  site-specific  characteristics  were  considered  when 
identifying  remedial  technologies  for  comparative  evaluation  as  part  of  this 
demonstration  project.  The  first  category  was  physical  characteristics  such  as 
groundwater  depth,  gradient,  flow  direction,  and  soil  type.  The  second  category  was  site 
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geochemistry,  such  as  the  interaction  of  site  contaminants  with  electron  acceptors, 
microorganisms,  and  other  site  contaminants.  Both  of  these  categories  influence  the 
types  of  remedial  technologies  most  appropriate  for  the  site.  The  third  category  involved 
assumptions  about  future  land  use  and  potential  receptors  and  exposure  pathways.  Each 
of  these  site-specific  characteristics  have  influenced  the  selection  of  remedial  alternatives 
included  in  the  comparative  evaluation. 

6.2.3.1  Physical  Characteristics 

Site  geology  and  hydrogeology  will  have  a  profound  effect  on  the  transport  of 
contaminants  at  a  given  site,  as  well  as  the  effectiveness  and  scope  of  required  remedial 
technologies  at  a  given  site.  Hydraulic  conductivity  is  perhaps  the  most  important  aquifer 
parameter  governing  groundwater  flow  and  contaminant  transport  in  the  subsurface.  The 
velocity  of  the  groundwater  and  dissolved  contamination  is  directly  related  to  the 
hydraulic  conductivity  of  the  saturated  zone.  Estimated  hydraulic  conductivity  values  at 
the  BX  Shoppette  from  five  shallow  site  wells  ranged  from  0.04  to  13.94  ft/day  and  are 
characteristic  of  silt/silty  sand  to  dirty  sand  (Freeze  and  Cherry,  1979).  Low  hydraulic 
conductivity  values  are  representative  of  the  silty/clayey  sand  intervals  at  the  site. 
Estimated  hydraulic  conductivity  values  from  four  site  wells  screened  in  the  deep,  semi- 
confined  sand  aquifer  ranged  from  2.86  to  5.7  ft/day  and  are  characteristic  of  clean  to 
dirty  sands  (Freeze  and  Cherry,  1979). 

The  soils  comprising  the  shallow  aquifer  are  very  heterogeneous,  and  the  likelihood 
that  continuous  sandy  or  silty  sand  layers  act  as  preferential  flow  paths  is  minimal.  Sand 
lenses  in  the  shallow  aquifer  appear  to  be  discontinuous.  Groundwater  BTEX  migration 
is  contrary  to  the  groundwater  flow  direction  (Figure  4.4).  Groundwater  BTEX  migration 
is  to  the  east/southeast  (Figure  4.5)  and  potentially  contacts  the  northwest/southeast¬ 
flowing  drainage  canal  at  the  periphery  of  the  BTEX  plume.  The  elevations  of  the  beds 
of  the  canals  that  border  the  site  vary  between  242  to  243  feet  msl,  which  is  higher  than 
shallow  groundwater  elevations  in  the  source  area.  Therefore,  the  hydraulic  potential  for 
groundwater  discharge  to  the  drainage  canals  appears  limited  to  incidents  that  cause 
groundwater  elevation  increases  (seasonal  precipitation  or  regional  flood  control 
measures).  Surface  water  contamination  was  detected  at  a  single  location  at  0.5  pg/L  of 
toluene  upstream  from  the  site  (SUR1)  and  suggests  that  groundwater  BTEX 
contamination  is  not  impacting  the  canal.  Furthermore,  mobile  LNAPL  sheens  have  not 
been  observed  in  either  drainage  canal  adjacent  to  the  site,  suggesting  that  a  pathway  for 
the  migration  of  mobile  LNAPL  in  the  vadose  zone  to  the  canals  is  not  complete. 
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Perched  groundwater  is  suspected  to  be  present  at  the  site,  which  may  be  causing  the 
elevated  groundwater  conditions  observed  at  monitoring  wells  MW-1114,  TW-1115, 
ESMP-2S,  ESMP-3S,  and  ESMP-8S.  These  conditions  suggest  a  silty  clay/clay  layer 
that  extends  above  the  groundwater  table  with  the  potential  to  both  collect  precipitation 
recharge  and  cause  a  barrier  to  groundwater  flow.  Figures  3.1  through  3.3  illustrate  such 
layers  of  clay  and  silty/clay  extending  above  the  shallow  groundwater  table.  These 
geologic  layers  will  act  as  barriers  to  groundwater  flow  and  will  channel  downgradient 
migration  of  contaminants  through  permeable  stringers  of  sand  (mostly  discontinuous)  or 
layers  of  silty  sand.  In  this  case,  the  impact  of  dispersion  on  natural  attenuation  of  BTEX 
will  be  limited. 

The  existence  of  an  apparent  groundwater  depression  at  the  site  and  geologic  barriers 
to  groundwater  flow  affect  the  fate  and  transport  of  the  contaminant  plume  and  the 
processes  of  natural  attenuation.  Residence  times  for  dissolved  hydrocarbon 
contamination  in  the  shallow  aquifer  are  expected  to  be  extended,  which  increases  the 
potential  for  natural  biodegradation  of  contaminants  before  migration  from  the  source 
area.  Oxygen  that  may  be  utilized  for  biodegradation  of  BTEX  compounds  is  likely  to  be 
supplied  from  recharge  from  the  adjacent  drainage  canals  that  may  migrate  into  the 
source  area  (from  the  northeast/southwest  drainage  canal)  will  add  oxygen  to  the 
groundwater  plume,  which  is  migrating  east  toward  the  canal  recharge  areas. 

Site  geology  and  hydrogeology  also  impact  the  types  of  remedial  technologies  under 
consideration.  For  example,  engineered  solutions  for  plume  containment  are  simplified 
because  site  geology  provides  partial  plume  containment.  On  the  other  hand,  the  radius 
of  influence  of  a  bioventing  system  may  be  limited  because  of  surrounding  intervals  of 
low-permeability  silty  clays  and  clays.  Subsurface  air  flow  induced  by  a  bioventing 
system  likely  will  channelize  along  higher  permeability  sands  and  silts.  This  is  a 
perceived  benefit  of  bioventing,  because  the  majority  of  mobile  and  residual  LNAPL  is 
expected  to  reside  in  the  higher  permeability  sands  and  silts  and  would  be  treated  through 
bioventing.  Similarly,  during  the  removal  of  mobile  LNAPL  using  the  existing 
bioslurper,  the  effects  of  bioventing  would  become  more  pronounced  as  the  vacuum 
induced  by  the  bioslurper  draws  oxygen  from  surrounding  soils.  This  influx  of  air 
generated  by  the  bioslurper  will  enhance  mobile  LNAPL  migration  rates  and  BTEX 
volatilization  toward  the  extraction  well  as  air  flows  past  the  LNAPL.  Contaminant 
recovery  also  will  be  influenced  by  low  TOC  (<0.07  percent)  content  in  the  soil  and  a 
corresponding  decrease  in  contaminant  sorption  to  phreatic  soil. 
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The  effectiveness  of  biosparging  or  groundwater  pump  and  treat  would  be  expected  to 
be  severely  limited  by  the  geology  of  the  shallow  aquifer.  Biosparging  is  most  effective 
in  aquifers  that  are  homogenous  and  permeable  and  that  allow  maximum  dispersion  of  air 
bubbles.  Silty  clay  or  clay  intervals  will  short  circuit  air  bubble  dispersion,  and 
biosparging  would  not  be  expected  to  achieve  meaningful  oxygen  mass  transfer  within 
saturated  sand  or  silty  sand  lenses.  However,  excellent  BTEX  removal  rates  in  the 
immediate  vicinity  of  the  source  area  would  be  expected.  Low-permeability  soils  at  the 
site  may  cause  severe  drawdown  of  the  groundwater  table  during  pump-and-treat  options, 
which  could  cause  extraction  wells  to  pump  dry  and  result  in  entrapment  of  mobile 
LNAPL  below  the  saturated  interval.  Low-flow-rate  biosparging  or  pump-and-treat 
options  could  be  effective  remedial  alternatives  in  the  homogeneous  sands  of  the  lower 
semi-confined  aquifer,  if  necessary. 

6.2.3.2  Geochemical  Characteristics 

To  satisfy  the  requirements  for  indigenous  microbial  activity,  the  aquifer  must  provide 
an  adequate  and  available  carbon  or  energy  source,  electron  acceptors,  essential  nutrients, 
and  proper  ranges  of  pH,  temperature,  and  redox  potential.  Data  collected  as  part  of  the 
field  work  phase  of  this  demonstration  project  and  described  in  Sections  3  and  4  of  this 
document  indicate  that  the  BX  Shoppette  is  characterized  by  adequate  and  available 
carbon/energy  sources  (e.g.,  fuel  contamination)  and  electron  acceptors  that  support 
measurable  biodegradation  by  indigenous  microorganisms.  DO,  manganese,  ferrous  iron, 
sulfate,  and  carbon  dioxide  (which  is  utilized  during  methanogenesis)  represent 
significant  sources  of  electron  acceptor  capacity  for  the  biodegradation  of  BTEX 
compounds  at  the  site.  Further,  because  fuel-hydrocarbon-degrading  microorganisms 
have  been  known  to  thrive  under  a  wide  range  of  temperature  and  pH  conditions  (Freeze 
and  Cherry,  1 979),  the  physical  and  chemical  conditions  of  the  groundwater  and  phreatic 
soil  at  the  site  are  not  likely  to  inhibit  microorganism  growth. 

Fuel-hydrocarbon-degrading  microorganisms  are  ubiquitous,  and  as  many  as  28 
hydrocarbon-degrading  isolates  (bacteria  and  fungi)  have  been  identified  in  different  soil 
environments  (Davies  and  Westlake,  1979;  Jones  and  Eddington,  1968).  Indigenous 
microorganisms  have  a  distinct  advantage  over  microorganisms  injected  into  the 
subsurface  to  enhance  biodegradation  because  indigenous  microorganisms  are  well 
adapted  to  the  physical  and  chemical  conditions  of  the  subsurface  in  which  they  reside 
(Goldstein  et  al.,  1985).  Microbe  addition  was  not  considered  a  viable  remedial 
technology  for  the  BX  Shoppette. 
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6.2.3.3  Potential  Exposure  Pathways 

A  pathways  analysis  identifies  the  potential  human  and  ecological  receptors  that  could 
come  into  contact  with  site-related  contamination,  and  the  pathways  through  which  these 
receptors  might  be  exposed.  To  have  a  complete  exposure  pathway,  there  must  be  a 
source  of  contamination,  a  mechanism(s)  of  release,  a  pathway  of  transport  to  an 
exposure  point,  an  exposure  point,  and  a  receptor.  If  any  of  these  elements  do  not  exist, 
the  exposure  pathway  is  considered  incomplete,  and  receptors  will  not  come  into  contact 
with  site-related  contamination.  Evaluation  of  the  potential  long-term  effectiveness  of 
any  remedial  technology  or  remedial  alternative  as  part  of  this  demonstration  project 
includes  determining  the  potential  for  pathway  completion.  If  a  competed  exposure 
pathway  exists,  potential  long-term  remedial  options  may  still  be  sufficient  to  maintain 
exposure  concentrations  below  regulatory  levels. 

Assumptions  about  current  and  future  land  use  at  a  site  form  the  basis  for  identifying 
potential  receptors,  potential  exposure  pathways,  reasonable  exposure  scenarios,  and 
appropriate  remediation  goals.  USEPA  (1991b)  advises  that  the  land  use  associated  with 
the  highest  (most  conservative)  potential  level  of  exposure  and  risk  that  can  reasonably  be 
expected  to  occur  should  be  used  to  guide  the  identification  of  potential  exposure 
pathways  and  to  determine  the  level  to  which  the  site  must  be  remediated.  The  source 
area  consists  of  mobile  and  residual  LNAPL  in  the  subsurface  beneath  the  former  BX 
Shoppette.  The  groundwater  contaminant  plume  originating  from  the  site  is  migrating 
primarily  to  the  southeast  and  has  impacted  shallow  groundwater  in  an  irregularly  shaped 
area  within  360  feet  of  the  source  area  (Figure  4.5).  Concrete  and  asphalt  parking  areas 
overlie  the  core  of  the  plume,  and  grassy  areas  overlie  the  fringes  of  the  contaminant 
plume.  Roadways,  maintenance  buildings,  and  office  buildings  are  located  on  adjacent 
properties. 

A  human  health  risk  assessment  was  conducted  for  the  BX  Shoppette  as  part  of  the 
RFI  (Halliburton  NUS,  1996).  The  exposure  assessment  component  identified  the  site  as 
designated  for  Land  Reuse  Category  C  (i.e.,  commercial,  industrial,  or  recreational 
property).  Hypothetical  exposure  scenarios  for  soil  and  groundwater  were  evaluated  as 
follows:  1)  incidental  ingestion,  inhalation  of  contaminants,  or  dermal  contact  with 
subsurface  soils  by  on-site  construction  workers;  and  2)  the  use  of  groundwater  as 
drinking  water  or  dermal  contact  with  groundwater  by  hypothetical  on-property  adult  and 
child  residents. 
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The  qualitative  risk  assessment  did  not  identify  any  chemicals  that  exceeded  Region 
III  risk-based  concentrations  (RBCs)  for  soil  ingestion  or  dermal  screening  levels  for  soil 
(construction  worker).  However,  BTEX  exceeded  screening  thresholds  based  on  their 
Region  III  site-specific  levels  for  transfer  from  soil  to  air  and/or  to  groundwater.  The 
individual  BTEX  compounds  were  retained  as  chemicals  of  potential  concern  (COPC)  in 
soil.  Benzene  was  identified  as  a  COPC  because  of  its  status  as  a  human  carcinogen  and 
its  exceedance  of  the  site-specific  level  (SSL)  for  transfer  from  soil  to  air.  Toluene, 
ethylbenzene,  and  xylene(s)  were  selected  as  COPCs  solely  for  their  exceedance  of  the 
SSLs  for  transfer  from  soil  to  air. 

The  quantitative  risk  assessment  of  COPCs  in  groundwater  for  onsite  residents 
produced  cumulative  noncarcinogenic  hazard  indices  for  adult  and  child  receptors 
ranging  from  102  to  103,  which  exceed  the  target  threshold  of  unity.  The  adult  cumulative 
incremental  cancer  risk  was  solely  driven  by  benzene  contamination.  The  incremental 
cancer  risk  was  2.8  x  10'2  ,  which  exceeds  the  USEPA  10-4  to  106  target  risk  range.  Most 
of  the  noncarcinogenic  and  carcinogenic  risks  from  groundwater  were  from  the  inhalation 
exposure  pathway  (Halliburton  NUS,  1996). 

The  final  recommendation  of  the  RFI  report  for  soil  contamination  at  the  BX 
Shoppette  with  respect  to  the  human  health  risk  assessment  was  no  further  action.  The 
final  RFI  recommendation  for  groundwater  contamination  was  interim  remedial  action 
(IRA)  and  groundwater  modeling  as  part  of  a  corrective  measures  study  (CMS).  The 
BTEX  compounds  in  groundwater  were  identified  as  COPCs  for  hypothetical  residential 
receptors  under  residential  conditions.  However,  a  residential  scenario  for  groundwater 
contamination  is  conservative,  and  may  never  be  realized  because  the  future  land  use  will 
most  probably  be  commercial,  industrial,  or  recreational.  The  bioslurping  system  fulfills 
the  substantive  requirements  for  an  IRA,  although  bioslurping  operations  were  initiated 
for  a  different  LNAPL  recovery  demonstration  project. 

Groundwater  modeling  performed  for  the  BX  Shoppette  and  summarized  in  Section  5 
may  satisfy  the  modeling  recommendation  in  the  CMS.  As  discussed  in  Section  5, 
conservative  groundwater  models  performed  for  the  site  suggest  that  groundwater 
contamination  may  migrate  as  far  as  500  feet  from  the  source  area  and  persist  for  several 
decades  (with  engineered  source  removal).  Therefore,  contaminant  discharge  into  the 
adjacent  drainage  canal  or  potential  contact  with  onsite  residential  receptors  via  dermal 
contact  or  ingestion  may  be  a  possibility.  However,  it  is  very  unlikely  that  detectable 
hydrocarbon  concentrations  will  reach  the  canal,  especially  as  detectable  concentrations 
of  BTEX  have  not  been  detected  previously  at  locations  where  the  groundwater  plume 
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overlaps  the  drainage  canal  (Figure  4.5).  Any  potential  BTEX  concentrations  reaching 
the  drainage  canal  would  likely  be  instantly  diluted  and/or  volatilized  below  analytical 
detection  limits. 

The  potential  for  groundwater  contact  by  downgradient  receptors  or  onsite  receptors 
(i.e.,  well  users)  is  minimal.  Shallow  groundwater  is  not  currently  used  to  meet  any  water 
supply  demands  at  Eaker  AFB.  Prior  to  Base  closure,  Eaker  AFB  obtained  its  water  from 
two  wells  located  approximately  4,200  feet  southwest  of  the  site  (Section  3.4.3).  Main 
water  supply  wells  for  the  cities  of  Gosnell  and  Blytheville  and  for  Eaker  AFB  all  are 
screened  in  the  Wilcox  Formation  at  depths  greater  than  1,000  feet  bgs.  Groundwater 
contamination  in  the  shallow  aquifer  poses  no  significant  threat  to  groundwater  resources 
farther  than  500  feet  from  the  source  area  and  is  generally  limited  to  the  upper  20  feet  of 
the  aquifer.  Contamination  in  the  deeper  sand  aquifer  is  minimal,  probably  limited  to  the 
upper  surface  of  the  aquifer  (at  approximately  30  to  40  feet  bgs),  and  not  expected  to 
migrate  farther  than  1 ,000  feet  downgradient  in  the  next  century  (under  very  conservative 
site  conditions).  Both  plumes  are  being  degraded  via  physical  and  biological  natural 
attenuation  mechanisms  and  will  eventually  be  biodegraded.  However,  the  use  of  RNA 
at  this  site  will  require  that  restrictions  on  shallow  groundwater  use  be  enforced  in  the 
area  from  the  former  BX  Shoppette  and  along  the  northwest/southeast-flowing  drainage 
canals  until  RNA,  or  combination  of  RNA  with  other  technology,  achieves  site 
remediation. 

6.2.4  Remediation  Goals  for  Shallow  and  Deep  Groundwater 

Model  results  suggest  that  BTEX  compounds  are  not  likely  to  migrate  more  than 
500  feet  from  the  source  area  (in  any  downgradient  direction)  in  the  shallow  aquifer 
assuming  that  present  conditions  remain  steady-state.  If  active  source  area  remediation  is 
continued  (i.e.,  bioslurping)  or  implemented  (e.g.,  bioventing  or  excavation),  and  as 
residual  LNAPL  weathers,  groundwater  BTEX  loading  rates  will  decrease  and  the 
dissolved  BTEX  plume  will  eventually  decrease  in  concentration  and  extent. 
Considering  existing  plume  dimensions  and  the  predicted  potential  for  migration, 
locations  to  the  east  and  west  of  the  source  area  in  the  shallow  aquifer  and  southwest  of 
the  source  area  in  the  deeper  semi-confined  aquifer  have  been  identified  as  monitoring 
locations  for  groundwater  remedial  activities.  In  addition,  surface  water  monitoring  of 
the  northwest/southeast-flowing  creek  would  be  required  to  assure  that  impact  to  surface 
waters  is  not  occurring  from  potential  groundwater  discharge.  These  are  suitable 
locations  for  monitoring  and  for  demonstrating  compliance  with  protective  groundwater 
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(and  surface  water)  quality  standards  (i.e.,  promulgated  federal  MCLs  and  surface  water 
quality  standards). 

This  remedial  strategy  assumes  that  compliance  with  promulgated,  single-point 
remediation  goals  is  not  necessary  if  site-related  contamination  does  not  pose  a  threat  to 
human  health  or  the  environment  (i.e.,  if  exposure  pathways  are  incomplete).  Thus,  the 
magnitude  of  required  remediation  in  areas  that  can  and  will  be  placed  under  institutional 
control  is  different  from  the  remediation  that  is  required  in  areas  that  may  be  available  for 
unrestricted  use.  Results  of  the  human  health  risk  assessment  suggest  that  the  site  poses 
little  risk  to  potential  site  receptors  under  the  foreseen  industrial  usage  of  the  site. 
Therefore,  the  primary  RAO  for  shallow  or  semi-confmed  groundwater  within  and 
downgradient  from  the  former  BX  Shoppette  site  is  limiting  plume  expansion  to  prevent 
exposure  of  downgradient  receptors  to  concentrations  of  BTEX  in  groundwater  at  levels 
that  could  pose  a  risk.  This  means  that  viable  remedial  alternatives  must  be  able  to 
achieve  concentrations  that  minimize  plume  migration  and/or  expansion.  The  RAO  for 
shallow  groundwater  at  the  POC  is  attainment  of  the  federal  MCLs  listed  in  Table  6.1. 
Although  it  is  unlikely  that  surface  water  or  surface  water  organisms  would  be  ingested 
by  humans,  federal  ambient  water  quality  criteria  could  serve  as  surface  water  cleanup 
goals,  and  are  provided  in  the  table  for  reference. 

In  summary,  available  data  suggest  that  there  is  currently  no  completed  potential 
exposure  pathway  for  groundwater  contamination  at  the  former  BX  Shoppette  to 
downgradient  receptors  or  onsite  receptors.  The  site  is  not  currently  used  as  a  residential 
area  and  is  not  expected  to  be  in  the  near  future.  Impact  on  the  northwest/southeast 
drainage  canal  is  possible;  however,  BTEX  concentrations  have  not  been  measured  from 
surface  water  samples  collected  from  potential  groundwater  BTEX  discharge  locations. 
Moreover,  it  is  unlikely  that  potential  exposure  pathways  involving  shallow  groundwater 
would  be  completed  under  future  land  use  assumptions,  provided  use  of  groundwater  as  a 
potable  or  industrial  source  of  water  is  prohibited  by  institutional  controls  within  the 
source  area  and  between  the  source  area  and  the  adjacent  drainage  canals.  Thus, 
institutional  controls  are  likely  to  be  a  necessary  component  of  any  groundwater 
remediation  strategy  for  this  site.  The  required  duration  of  these  institutional  controls 
may  vary  depending  on  the  effectiveness  of  the  selected  remedial  technology  at  reducing 
contaminant  mass  and  concentration  in  groundwater  at  the  source  area. 


L:\450t  5\REPOR*r\TEXT\SEC-6  DOC 


6-12 


DRAFT 


TABLE  6.1 

WATER  QUALITY  STANDARDS 
BX  SHOPPETTE  (SITE  El  1) 
DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Compound 

Federal  Drinking 
Water  MCL 
(Pg/L)^ 

Federal  Ambient 
Surface  Water  Quality 
Criterion,  Ingestion  of 
Organisms  (pg/L)b/ 

Federal  Ambient 
Surface  Water 
Quality  Criterion, 
Fresh  Water  Acute 

(Pg/L)b/ 

Benzene 

5 

71 

5,300 

Toluene 

1,000 

29,000 

32,000 

Ethylbenzene 

700 

300,000 

17,500 

Total  Xylenes 

10,000 

Not  Available 

Not  Available 

^USEPA  (1991) 
b/  USEPA  (1993) 


6.2.5  Summary  of  Remedial  Technology  Screening 

Potential  remediation  technologies  have  been  screened  for  technical  implementability 
on  the  basis  of  the  AFCEE  program  objectives,  the  contaminant  properties,  site-specific 
conditions,  and  remediation  goals  described  in  Section  6.2.4.  Table  6.2  identifies  the 
remedial  technologies  considered  as  part  of  this  demonstration  and  those  retained  for 
development  and  analysis  or  remedial  alternatives.  All  of  the  above  mentioned  factors 
will  influence  the  implementability  of  the  remedial  technologies  designed  to  remediate 
shallow  groundwater  underlying  and  migrating  from  the  site.  The  remedial  approaches 
retained  for  development  of  remedial  alternatives  and  comparative  analysis  include  RNA, 
bioslurping,  bioventing,  excavation,  institutional  controls,  and  LTM. 

6.3  DESCRIPTION  OF  REMEDIAL  ALTERNATIVES 

Remedial  approaches  retained  from  the  screening  process  were  combined  into  three 
remedial  alternatives  for  the  BX  Shoppette.  Following  a  description  of  each  alternative,  a 
comparative  analyses  of  effectiveness,  implementability,  and  cost  are  presented  in 
Section  6.4. 
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TABLE  6.2  (Continued) 

INITIAL  TECHNICAL  IMPLEMENTABILITY  SCREENING  OF 
TECHNOLOGIES  AND  PROCESS  OPTIONS  FOR  GROUNDWATER  REMEDIATION 
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TABLE  6.2  (Concluded) 

INITIAL  TECHNICAL  IMPLEMENT  ABILITY  SCREENING  OF 
TECHNOLOGIES  AND  PROCESS  OPTIONS  FOR  GROUNDWATER  REMEDIATION 
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6.3.1  Alternative  1  -  RNA,  Bioslurping,  and  Institutional  Controls  with  Long- 
Term  Groundwater  Monitoring 

Alternative  1  includes  four  components:  RNA,  continued  mobile  LNAPL  recovery 
through  bioslurping,  institutional  controls,  and  long-term  groundwater  monitoring.  RNA 
is  proposed  to  remediate  fuel  hydrocarbon  contaminants  dissolved  in  the  groundwater. 
Ongoing  LNAPL  recovery  through  bioslurping  will  continue  to  reduce  source 
contaminants,  thereby  decreasing  the  expected  time  frame  for  remediation.  Institutional 
controls  are  proposed  to  ensure  that  potential  receptor  exposure  pathways  are  not 
completed  during  site  remediation.  Finally,  long-term  groundwater  monitoring  is 
proposed  to  demonstrate  compliance  with  remediation  objectives. 

RNA  is  achieved  when  natural  attenuation  mechanisms  bring  about  a  reduction  in  the 
total  mass  of  a  contaminant  in  the  soil  or  dissolved  in  groundwater.  RNA  results  from  the 
integration  of  several  subsurface  attenuation  mechanisms  that  are  classified  as  either 
destructive  or  nondestructive.  Destructive  attenuation  mechanism  include 
biodegradation,  abiotic  oxidation,  and  hydrolysis.  Nondestructive  attenuation 
mechanisms  include  sorption,  dilution  (caused  by  dispersion  and  infiltration),  and 
volatilization.  In  some  cases,  RNA  will  reduce  dissolved  contaminant  concentrations 
below  numerical  concentration  goals  intended  to  be  protective  of  human  health  and  the 
environment.  As  indicated  by  the  evidence  of  RNA  described  in  Section  4,  these 
processes  are  occurring  at  the  BX  Shoppette  and  will  continue  to  reduce  contaminant 
mass  in  the  plume  area  in  the  shallow  and  semi-confmed  aquifers. 

In  addition  to  RNA,  continued  mobile  LNAPL  recovery  through  bioslurping  has  been 
proposed  under  Alternative  1  in  order  to  reduce  the  mass  of  fuel  hydrocarbons  available 
for  future  dissolution  into  site  groundwater.  This  would  result  in  a  reduction  in  future 
dissolved  contaminant  concentrations,  and  allow  the  processes  of  natural  attenuation  to 
complete  the  remediation  of  dissolved  contamination  within  a  shorter  period  of  time. 
Bioslurping  is  a  bioremediation  technique  that  is  applicable  for  the  remediation  and 
removal  of  measurable  layers  of  mobile  LNAPL  on  groundwater.  A  bioslurping  system 
consists  of  a  “slurp”  tube  that  extends  through  a  groundwater  monitoring  well  into  the 
LNAPL  layer.  Product  and  highly  contaminated  groundwater  are  drawn  into  the  tube  as 
air  is  removed  from  the  tube  with  a  vacuum  extraction  pump.  Recovery  of  product  is 
enhanced  because  a  vacuum  draws  product  in  the  surrounding  formation  toward  the 
extraction  well,  rather  than  relying  on  gravity  flow,  as  is  required  with  conventional 
product  recovery  systems.  Furthermore,  product  flows  along  a  horizontal  path  toward  the 
bioslurping  extraction  well.  This  reduces  the  “smearing”  associated  with  the  groundwater 
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drawdown  created  by  typical  pumping  extraction  systems.  In  addition  to  the  removal  of 
LNAPL,  as  air  is  removed  from  the  subsurface,  oxygenated  air  is  drawn  into  the  pore 
spaces  of  the  contaminated  soils  adjacent  to  the  extraction  well,  promoting  aerobic 
biodegradation  (bioventing).  Also,  contaminated  soil  vapors  are  removed  by  the  vacuum 
(soil  vapor  extraction).  Minimal  groundwater  is  extracted  using  bioslurping  technology, 
resulting  in  a  significant  cost  advantage  over  traditional  pumping  systems,  which 
generate  large  quantities  of  wastewater  requiring  treatment  and  disposal. 

The  effectiveness  of  bioslurping  may  exceed  a  50  percent/year  reduction  in  mobile 
LNAPL  at  the  site.  Excellent  removal  rates  of  LNAPL  have  already  occurred  at  the  site, 
with  an  estimated  250  gallons  of  mobile  LNAPL  recovered  during  2  months  of  bioslurper 
operation  (Looney,  1996).  However,  once  the  majority  of  mobile  LNAPL  is  extracted, 
the  remaining  residual  LNAPL  will  not  be  effectively  remediated  with  bioslurping.  The 
volume  of  mobile  LNAPL  at  the  site  is  estimated  at  1,200  gallons  (Section  4.2). 
Therefore,  recoverable  mobile  LNAPL  may  be  depleted  within  the  next  6  to  12  months. 
Eaker  AFB  anticipates  operating  the  bioslurper  at  the  BX  Shoppette  until  February  1997, 
and  will  then  reevaluate  the  usefulness  of  continued  bioslurping  operations  (Looney, 
1996).  At  this  point,  low-level  residual  or  mobile  source  LNAPL  will  persist  for  an 
undetermined  length  at  the  site  if  no  additional  source  reduction  is  undertaken.  However, 
the  groundwater  plume  is  expected  to  continue  shrinking  and  decreasing  in  concentration 
sooner  than  if  RNA  were  the  only  remedial  option. 

Two  Bioscreen  models  were  calibrated  to  site  conditions  for  the  shallow  aquifer  as 
described  in  Section  5.  The  more  conservative  model  calibration,  BX1SCAL,  assumes  a 
calculated  (versus  calibrated)  BTEX  biodegradation  rate  of  0.0062  day1  and  assumes 
steady-state  leaching  of  BTEX  from  mobile  and  residual  LNAPL.  This  model  predicts 
that  current  site  conditions  should  produce  a  steady-state  groundwater  plume  that  extends 
a  maximum  distance  of  500  feet  downgradient.  A  steady-state  groundwater  plume  is 
predicted  to  be  achievable  within  6  years  from  the  time  that  a  theoretical,  non-depleting 
LNAPL  source  is  released  to  the  aquifer;  therefore,  since  the  first  recorded  UST  leak 
occurred  in  1989  it  is  likely  that  groundwater  contamination  had  reached  its  maximum 
extent  by  March  1996.  Low  detections  of  BTEX  observed  in  downgradient  monitoring 
points  (e.g.,  4.0  pg/L  BTEX  at  ESMP-6S  and  1 .2  pg/L  BTEX  at  ESMP-8S)  suggest  that 
the  true  downgradient  extent  of  the  BTEX  plume  may  be  approximately  300  feet  from  the 
source  area.  Model  BX2SCAL  assumes  a  higher  BTEX  biodegradation  rate  of  0.011 
day1  (compared  to  model  BX1SCAL)  and  provides  a  closer  approximation  to  current  site 
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conditions.  Model  BX2SCAL  predicts  that  the  maximum  downgradient  extent  of  BTEX 

should  be  approximately  350  feet  (the  currently  observed  BTEX  plume  extends  300  feet). 

*20  Pt. 

Six  model  scenarios  for  prediction  of  the  contaminant  fate  and  transport  in  the  shallow 
aquifer  where  based  on  the  two  original  shallow  aquifer  models:  three  models  evaluated 
source  reduction  rates  of  5  percent/year  to  50  percent/year  using  model  BX1SCAL  as  a 
base  model,  and  three  models  used  the  same  source  reduction  rates  with  model 
BX2SCAL  as  a  base  model.  Modeling  suggests  that  engineered  source  reduction  must 
occur  to  complete  the  remediation  of  dissolved  BTEX  through  natural  attenuation  within 
a  reasonable  time  frame.  Assuming  an  LNAPL  removal  rate  of  5  percent/year  (or  a 
BTEX  half-life  of  14.4  years),  the  BTEX  contamination  in  the  source  area  will  persist  for 
several  centuries  under  current  site  conditions  (models  BX1SMODA  and  BX2SMODA). 
An  observable  decrease  in  the  length  of  the  BTEX  plume  would  not  occur  for  at  least  10 
years.  However,  this  model  prediction  is  considered  extremely  conservative  considering 
the  potential  for  LNAPL  removal  through  bioslurping. 

Given  continuing  source  reduction,  actual  plume  dimensions  likely  will  be  smaller 
than  those  predicted  by  the  conservative  model  simulations,  with  source  concentrations 
falling  below  target  RAOs  sooner  than  predicted.  Models  BX1SMODC  and 
BX2SMODC  assume  source  reduction  rates  of  50  percent/year  for  14  years  and  predict 
that  federal  MCLs  may  be  achieved  throughout  the  plume  within  14  years  (2010).  This 
scenario  is  dependent  on  continuous  reductions  in  the  source  area  through  engineered 
remediation  and/or  weathering.  If  annual  source  reductions  of  50  percent/year  are 
achieved,  the  length  of  the  BTEX  plume  will  begin  to  recede  noticeably  within  6  to  10 
years  (depending  on  actual  dissolved  BTEX  biodegradation  rates).  It  is  also  predicted 
that  continued  bioslurping  can  achieve  LNAPL  removal  rates  equaling  or  exceeding  50 
percent/year.  However,  a  50  percent/year  source  reduction  may  be  overly  optimistic 
because  the  best  removal  rates  are  typically  achieved  in  the  first  few  years  of  operation,  at 
which  time  bioslurping  is  usually  discontinued.  On  the  basis  of  even  the  most 
conservative  model,  it  is  unlikely  that  benzene  concentrations  exceeding  federal  MCLs 
will  migrate  further  than  500  feet  downgradient,  regardless  of  source  reduction  rates. 
LTM  would  be  used  to  demonstrate  the  effectiveness  of  this  remedial  alternative. 

BTEX  concentrations  in  the  deep,  semi-confmed  aquifer  also  are  being  reduced  under 
natural  attenuation  processes.  A  very  conservative  model  prediction  for  BTEX 
contamination  in  the  deep  aquifer  (BX1DCAL)  suggests  that  BTEX  will  not  migrate 
farther  than  a  few  hundred  feet  south  of  the  site  in  the  next  century.  Any  BTEX 
concentrations  in  the  deeper  aquifer  will  decrease  as  the  LNAPL  source  in  the  shallow 
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aquifer  is  continually  reduced.  Sporadic  detections  of  low  level  BTEX  contamination  in 
the  deep  aquifer  suggest  that  potential  contamination  of  this  water-bearing  unit  is 
minimal.  BTEX  contamination  in  the  semi-confined  aquifer  also  will  be  monitored 
during  LTM. 

Implementation  of  Alternative  1  would  require  the  use  of  institutional  controls,  such  as 
land  use  restrictions,  and  LTM.  Land  use  restrictions  may  include  placing  long-term 
restrictions  on  soil  excavation  within  the  source  area  and  long-term  restrictions  on 
groundwater  well  installation  within  and  downgradient  from  the  source  area.  The  intent 
of  these  restrictions  would  be  to  reduce  potential  receptor  exposure  to  contaminants  by 
legally  restricting  activities  within  areas  affected  by  site-related  contamination. 

Public  education  on  the  selected  alternative  would  be  developed  to  inform  Base 
personnel  and  local  residents  of  the  scientific  principles  underlying  source  reduction  and 
RNA.  This  education  could  be  accomplished  through  public  meetings,  presentations, 
press  releases,  and  posting  of  signs  where  appropriate.  Periodic  site  reviews  could  also 
be  conducted  every  year  using  data  collected  from  the  long-term  groundwater  monitoring 
program.  The  purpose  of  these  periodic  reviews  would  be  to  evaluate  the  extent  of 
contamination,  assess  contaminant  migration  and  attenuation  through  time,  document  the 
effectiveness  of  source  removal  and  institutional  controls  at  the  site,  and  reevaluate  the 
need  for  additional  remedial  actions  at  the  site. 

6.3.2  Alternative  2  -  RNA,  Bioslurping,  Bioventing,  and  Institutional  Controls 
with  Long-Term  Groundwater  Monitoring 

This  alternative  is  identical  to  Alternative  1  except  that  bioslurping  operations  would 
be  augmented  with  a  bioventing  unit  to  continue  reducing  the  remaining  mass  of  residual 
LNAPL  or  lingering  mobile  LNAPL  in  soil.  The  installation  of  the  bioventing  unit 
would  conceivably  proceed  after  bioslurper  operations  had  retrieved  all  reasonably 
available  mobile  LNAPL  from  soil.  Bioventing  wells  would  then  be  installed  within  and 
around  the  perimeter  of  the  source  area.  By  reducing  the  quantity  of  residual  fuel 
hydrocarbons  within  the  source  area,  bioventing  would  continue  to  reduce  the  predicted 
future  dissolution  of  BTEX  into  the  surficial  aquifer,  and  therefore  shorten  the  predicted 
length  of  time  required  for  natural  attenuation  processes  to  reduce  dissolved  BTEX. 

Bioventing  is  an  in  situ  bioremediation  technique  that  is  applicable  for  the  remediation 
of  fuel  hydrocarbon  compounds  in  vadose  zone  soils.  At  this  site,  regenerative  blower 
would  be  used  to  inject  air  at  a  low  flow  rate  into  vertical  injection  wells  screened  where 
contamination  is  present  within  vadose  zone  soils.  Alternately,  a  vacuum  extraction 
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pump  can  be  used  to  withdraw  air  from  the  wells.  This  process  promotes  aerobic 
biodegradation  of  fuel  constituents  through  the  introduction  of  oxygenated  air  into 
contaminated  soils. 

As  previously  discussed  in  Section  6.3.1,  models  BX1SMODC  and  BX2SMODC 
predict  that  substantial  rates  of  source  reduction  (i.e.,  on  the  order  of  50  percent/yearjjas 
would  be  expected  with  a  bioslurping/bioventing  operation$,may  reduce  the  groundwater 
plume  to  below  federal  MCLs  within  14  years.  An  observable  decrease  in  the  length  of 
the  BTEX  plume  may  be  expected  within  6  to  10  years.  Achieving  these  source 
reduction  rates  would  be  more  plausible  than  with  bioslurping  alone. 

BTEX  removal  rates  from  other  sites  with  similar  contaminants  and  fully  penetrating 
contaminant  columns  in  the  vadose  zone  have  exceeded  90-percent  BTEX  removal  per 
year  (Miller  et  al.,  1993).  If  source  reduction  rates  exceeded  50  percent/year,  then  the 
BTEX  plume  would  be  remediated  in  less  than  14  years.  However,  results  from  pilot 
studies  may  be  necessary  to  design  a  full-scale  bioventing  system  capable  of  remediating 
residual  LNAPL.  Pilot-scale  bioventing  systems  are  currently  operating  at  other  Eaker 
AFB  sites  under  a  separate  AFCEE  program.  Preliminary  results  from  these  pilot  tests  at 
the  Building  457  UST  and  Site  410  suggest  that  bioventing  is  effective  in  soil  types 
similar  to  those  found  at  the  BX  Shoppette.  Therefore,  a  bioventing  pilot  test  may  not  be 
necessary  at  the  BX  Shoppette  to  size  a  full-scale  bioventing  system  considering  the 
current  bioventing  operations  at  other  Eaker  AFB  sites. 

As  with  Alternative  1,  institutional  controls  and  LTM  would  be  required.  However, 
due  to  the  shorter  time  frame,  annual  groundwater  monitoring  would  be  required  for 
1 5  years,  instead  of  20  years  for  Alternative  1 . 

6.3.3  Alternative  3  -  RNA,  Soil  Excavation,  Bioslurping,  and  Institutional 
Controls  with  Long-Term  Groundwater  Monitoring 

This  alternative  is  similar  to  Alternative  2  except  that  soil  excavation  would  be  used  to 
remove  the  majority  of  the  residual  or  mobile  LNAPL.  Excavation  would  be 
implemented  either  prior  to  the  completion  of  bioslurping  operations  or  after  bioslurping 
operations.  A  bioventing  unit  would  not  be  installed  under  this  alternative.  Removal  of 
LNAPL-contaminated  soil  could  be  accomplished  rapidly  by  excavation  to  remove  the 
remaining  contaminant  source.  An  estimated  1,700  cubic  yards  (cy)  of  contaminated  soil 
(and  1,850  cy  of  backfill)  would  require  removal.  Excavated  soil  likely  could  be  treated 
in  the  Base  landfarming  operation,  which  is  permitted  by  the  state. 
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As  with  Alternatives  1  and  2,  institutional  controls  and  LTM  would  be  required. 
However,  due  to  the  shorter  time  frame,  annual  groundwater  monitoring  would  not  be 
required  for  as  many  years. 

6.4  EVALUATION  OF  ALTERNATIVES 

This  section  provides  a  comparative  analysis  based  on  the  effectiveness, 
implementability  and  cost  criteria  for  the  three  previously  discussed  remedial  alternatives. 
A  summary  of  this  evaluation  is  presented  in  Section  6.5. 

6.4.1  Alternative  1  -  RNA,  Bioslurping,  and  Institutional  Controls  with  Long- 
Term  Groundwater  Monitoring 

6.4.1. 1  Effectiveness 

Section  5  of  this  document  presents  the  results  of  the  Bioscreen  models  completed  to 
evaluate  the  RNA  alternative  at  the  former  BX  Shoppette.  Model  results  predicted  that 
under  the  most  conservative  of  site  conditions,  RNA  will  limit  BTEX  migration  to  within 
500  feet  of  the  source  area  and  slowly  reduce  contaminant  mass  and  toxicity.  Potential 
exposure  pathways  (i.e.,  downgradient  potable  water  wells)  are  not  likely  to  be 
completed.  Groundwater  monitoring  will  allow  for  continued  evaluation  of  BTEX 
migration  and  ensure  the  continued  effectiveness  of  this  alternative.  The  drainage  canal 
located  north/northeast  overlaps  the  periphery  of  the  groundwater  BTEX  plume; 
therefore,  significant  concentrations  of  BTEX  contamination  are  not  expected  to 
discharge  to  the  canal.  This  hypothesis  is  supported  by  the  fact  that  BTEX  concentrations 
have  not  been  detected  in  the  canal  along  suspected  sections  of  site  groundwater 
underflow.  Furthermore,  the  federal  ambient  water  quality  criteria  presented  in  Table  6. 1 
suggest  any  BTEX  contamination  reaching  the  canal  would  have  to  occur  at  extremely 
elevated  concentrations  to  pose  a  hazard  to  human  health  or  the  environment.  In  the 
event  that  migration  of  BTEX  compounds  exceed  predictions,  this  alternative  does  not 
cease  to  be  protective;  however,  the  alternative  should  be  reevaluated. 

Initial  mobile  LNAPL  removal  rates  exceeding  125  gallons  per  month  (Looney,  1996) 
suggest  that  bioslurper  operations  at  the  BX  Shoppette  are  effectively  removing  mobile 
LNAPL.  In  addition,  the  bioslurping  system  is  extracting  a  layer  of  the  shallowest 
groundwater  and  soil  vapor  within  the  source  area.  Because  of  its  close  proximity  to 
LNAPL,  this  groundwater  would  be  expected  to  have  very  high  concentrations  of 
dissolved  fuel  hydrocarbons;  therefore,  it  is  the  ideal  groundwater  to  target  for  extraction 
from  the  aquifer  system.  The  removal  and  treatment  of  soil  vapor  is  analogous  to  soil 

6-23 


L:\450i  5\REPORT\TEXTSEC-6  DOC 


DRAFT 


vapor  extraction.  Fortuitously,  the  same  vapor  extraction  process  promotes  in  situ 
contaminant  biodegradation  by  drawing  uncontaminated  soil  vapor  through  contaminated 
soils. 

The  effectiveness  of  this  remedial  alternative  requires  that  excavations  or  drilling 
within  the  source  area  be  conducted  only  by  properly  protected  site  workers.  Reasonable 
land  use  assumptions  for  the  plume  area  indicate  that  exposure  is  unlikely  unless 
excavation  or  drilling  activities  bring  contaminated  soil  to  the  surface.  Existing  health 
and  safety  plans  should  be  enforced  to  reduce  risks  from  any  proposed  remediation 
systems  and  during  installation  of  additional  sentry  and  LTM  wells.  Long-term  land  use 
restrictions  would  be  required  to  ensure  that  shallow  groundwater  will  not  be  pumped  or 
removed  for  potable  use  within,  and  approximately  500  feet  in  all  directions  from,  the 
existing  BTEX  plume. 

Compliance  with  AFCEE  program  goals  is  one  component  of  the  long-term 
effectiveness  evaluation  criterion.  Alternative  1  will  satisfy  program  objectives  designed 
to  promote  RNA  as  a  component  of  site  remediation  and  to  scientifically  document 
natural  attenuation  processes.  Alternative  1  is  based  on  the  effectiveness  of  natural 
processes  that  minimize  contaminant  migration  and  reduce  contaminant  mass  over  time, 
and  the  effectiveness  of  institutional  controls.  Bioscreen  model  results  suggest  that 
BTEX  plume  migration  will  be  naturally  attenuated  within  500  feet  of  the  source  area 
(BTEX  below  1  pg/L). 

Apart  from  the  administrative  concerns  associated  with  enforcement  of  long-term  land 
use  restrictions  and  long-term  groundwater  monitoring  programs,  this  remedial 
alternative  should  provide  reliable,  cost-effective  protection.  For  cost  comparison 
purposes,  it  is  assumed  that  bioslurping  will  be  performed  for  a  period  of  1  year.  At  that 
time,  most  mobile  LNAPL  will  likely  be  removed  from  all  site  monitoring  wells. 
Limited  aerobic  biodegradation  of  the  residual  LNAPL  biodegradation  should  also  be 
increased  during  bioslurping  operations  as  vadose  soils  are  replenished  with  atmospheric 
oxygen  through  the  vacuum  effects  of  bioslurping.  After  bioslurping  operations  are 
terminated,  residual  LNAPL  will  act  as  a  BTEX  source  to  groundwater  until  completely 
degraded  through  weathering. 

For  costing  purposes,  Parsons  ES  assumed  that  LTM  will  continue  for  a  20-year 
period.  Although  the  most  favorable  of  model  scenarios  predict  that  LNAPL  in  the 
source  area  will  remain  for  14  years  (50  percent  per  year  loss  of  LNAPL),  actual  removal 
rates  of  mobile  and  residual  LNAPL  through  bioslurping  operations  may  exceed  this 
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assumed  removal  rate  within  the  first  year  of  operation,  but  decrease  to  less  than  this  rate 
is  subsequent  years.  The  20-year  time  frame  assumes  that  residual  and  mobile  LNAPL 
removal  will  continue  through  1  year  of  bioslurping  and  19  years  of  continued  source 
weathering  and  dissolved  BTEX  remediation.  During  these  20  years,  dissolved  benzene 
concentrations  within  the  interior  of  the  BTEX  plume  in  the  shallow  aquifer  should 
decrease  below  federal  MCLs.  BTEX  concentrations  in  the  deeper  semi-confined  aquifer 
at  POC  wells  are  predicted  to  be  nondetectable. 

6.4.1.2  Implementability 

Alternative  1  is  not  technically  difficult  to  implement.  A  bioslurper  is  currently  being 
used  to  remove  mobile  LNAPL  from  monitoring  wells  TW-1105  and  TW-1108  at  the 
former  BX  Shoppette.  These  two  monitoring  wells  contained  the  only  measurable  mobile 
LNAPL  in  March  1996.  Initial  LNAPL  recovery  rates  are  favorable  (>250  gallons  of 
mobile  LNAPL  recovered  in  the  first  2  months  of  operation)  and  suggest  that  substantial 
remediation  of  the  source  area  will  be  achieved.  Bioslurper  operations  are  predicted  to 
continue  for  at  least  the  next  6  to  12  months  (Looney,  1996). 

Installation  of  monitoring  wells  and  annual  groundwater  monitoring  are  standard 
procedures.  Long-term  management  efforts  will  be  required  to  ensure  that  proper 
sampling  procedures  are  followed.  Periodic  site  reviews  should  be  conducted  to  confirm 
the  adequacy  and  completeness  of  LTM  data  and  to  verify  the  effectiveness  of  this 
remediation  approach.  There  also  may  be  administrative  concerns  associated  with  long¬ 
term  enforcement  of  groundwater  use  restrictions.  Future  land  use  within  the  source  area 
may  be  impacted  by  leaving  contaminated  soil  and  groundwater  in  place.  Regulators, 
Base  officials,  Base  employees,  and  the  public  would  have  to  be  informed  of  the  benefits 
and  limitations  of  the  RNA  option.  Educational  programs  are  not  difficult  to  implement, 
and  the  initial  regulatory  reaction  to  this  alternative  has  been  positive. 

6.4.1.3  Cost 

The  cost  of  Alternative  1  is  summarized  in  Table  6.3.  A  more  complete  breakdown 
and  present  worth  analysis  of  these  costs  is  provided  in  Appendix  F.  Capital  costs 
include  the  construction  of  five  new  LTM  wells.  The  total  present  worth  cost  of  mobile 
LNAPL  recovery  from  continued  bioslurping  for  a  period  of  1  year  and  implementation 
of  the  LTM  plan  for  20  years  is  approximately  $317,000.  Bioslurping  costs  are 
accounted  for  under  a  separate  AFCEE  contract  and  are  not  reflected  in  the  cost  estimate 
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TABLE  6.3 


ALTERNATIVE  1  -  COST  ESTIMATE 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 

EAKER  AIR  FORCE  BASE,  ARKANSAS 

Capital  Costs 

Cost 

Design/Construct  5  LTM  Wells 

$13,500 

Annual  Monitoring  Costs  (20  vears) 

Cost  per  Event 

Conduct  Annual  Sampling  at  1 1  LTM  and  3  surface  water  locations 

$11,060 

Maintain  Institutional  Controls/Public  Education 

$5,000 

Project  Management  and  Reporting 

$10,700 

Present  Worth  of  Alternative  1  ^ 

$317,000 

**  Based  on  an  annual  adjustment  factor  of  7  percent  (USEPA,  1993). 

for  Alternative  1.  Also  included  are  the  costs  of  maintaining  institutional  controls  and 
long-term  groundwater  monitoring  for  a  total  of  20  years. 

6.4.2  Alternative  2  -  RNA,  Bioslurping/Bioventing,  and  Institutional  Controls 
with  Long-Term  Groundwater  Monitoring 

6.4.2. 1  Effectiveness 

The  effectiveness  of  the  RNA,  bioslurping,  institutional  controls,  and  LTM 
components  of  this  alternative  were  described  under  Alternative  1.  Bioslurping  is  an 
effective  technology  for  removing  mobile  LNAPL  while  simultaneously  enhancing 
biodegradation  by  subsurface  aeration.  Traditional  bioventing  involves  the  injection  of 
air  into  a  vent  well  (often  a  converted  monitoring  well)  to  achieve  oxygenation  of  the 
subsurface.  The  goal  of  a  bioventing  system  under  Alternative  2  would  be  to  biodegrade 
residual  LNAPL  from  the  source  area  that  may  not  be  remediated  through  bioslurping, 
and  thereby  promote  RNA  of  dissolved  contaminants  in  the  groundwater  through  a 
further  decreased  infusion  of  additional  contaminants. 

The  monitoring  wells  used  in  the  extraction  of  mobile  LNAPL  (TW-1105  and  TW- 
1108)  with  the  bioslurper  have  screened  intervals  that  extend  a  few  feet  above  the  water 
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table.  Therefore,  these  wells  could  be  converted  for  air  injection  following  completion  of 
bioslurping.  However,  additional  bioventing  wells  would  need  to  be  installed  in  the 
source  area  to  optimize  the  effective  treatment  zone.  Model  results  suggest  that  increased 
reduction  of  contaminant  mass  in  source  area  soils  would  enhance  the  effectiveness  of 
RNA  and  expedite  plume  reduction. 

Alternative  2  is  not  difficult  to  implement  should  provide  reliable,  continuous 
protection  with  little  risk  from  temporary  system  failures.  This  alternative  is  based  on  the 
effectiveness  of  the  current  bioslurping  and  a  future  bioventing  system  in  removing 
mobile  and  residual  LNAPL  from  the  site,  preferably  within  4  years.  Once  BTEX 
leaching  rates  are  reduced,  RNA  will  then  minimize  contaminant  migration  and  reduce 
contaminant  mass  in  groundwater.  This  alternative  also  complies  with  AFCEE  program 
goals  because  RNA  remains  the  predominant  remediation  method  for  fuel  hydrocarbons 
dissolved  in  groundwater  at  the  site.  This  remedial  alternative,  however,  will  result  in  the 
generation  of  drill  cuttings,  LNAPL,  contaminated  water,  and  soil  gas,  all  which  may 
require  treatment  and/or  disposal. 

6.4.2.2  Implementability 

Alternative  2  is  not  difficult  to  implement.  Residual  LNAPL  removal  would  be 
conducted  through  bioventing  at  the  former  BX  Shoppette  from  wells  that  would  be 
installed  in  source  area  soils  that  are  oxygen  deficient.  The  bioventing  system  would 
consist  of  a  series  of  air  injection  wells  connected  to  a  small  blower  by  underground 
piping.  This  equipment  is  fairly  common  within  the  environmental  industry.  Periodic 
maintenance  would  be  required  for  the  regenerative  blower,  and  weekly  system  checks 
are  recommended  to  record  operating  data  such  as  injection  pressures  and  flow  rates.  A 
bioventing  pilot  test  is  not  included  within  the  cost  estimate  for  this  alternative  for  a  full- 
scale  system  design.  Instead,  Initial  bioventing  pilot  test  results  at  two  other  Eaker  AFB 
locations  (Building  457  UST  and  Site  410)  would  be  used  to  obtain  the  necessary 
parameters  for  bioventing  system  design  at  the  BX  Shoppette.  The  technical  and 
administrative  implementability  concerns  associated  with  the  RNA  and  LTM  components 
of  this  remedial  alternative  are  similar  to  those  discussed  in  Alternative  1 . 

6.4.2.3  Cost 

The  estimated  capital  and  operating  costs  of  Alternative  2  are  summarized  in 
Table  6.4.  A  more  complete  breakdown  and  a  present-worth  analysis  of  these  costs  are 
provided  in  Appendix  F.  Capital  costs  are  the  same  for  construction  of  five  new  LTM 
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wells,  as  in  Alternative  1 .  In  addition,  Alternative  2  includes  costs  for  the  6  bioventing 
wells  and  a  bioventing  blower.  It  is  assumed  that  the  bioventing  system  would  begin 
operation  after  1  year  of  bioslurping  operations  (fall  1997)  and  would  operate  for  a  total 
of  3  years  after  installation.  The  increase  in  source  removal  rates  over  a  bioslurping 
operation  alone  (as  in  Alternative  1)  will  decrease  the  time  required  for  LTM  to  15  years. 
The  overall  present  worth  cost  for  1  year  of  continued  bioslurping,  installation  of  the 
bioventing  system  after  bioslurping,  operation  of  the  bioventing  system,  and 
implementation  of  the  LTM  plan  is  estimated  to  be  approximately  $399,000.  Also 
included  are  the  costs  of  maintaining  institutional  controls  and  long-term  groundwater 
monitoring  for  a  total  of  15  years. 

6.4.3  Alternative  3  -  RNA,  Soil  Excavation,  Bioslurping,  and  Institutional 
Controls  with  Long-Term  Groundwater  Monitoring 

6.4.3. 1  Effectiveness 

The  effectiveness  of  the  RNA,  bioslurping,  institutional  controls,  and  LTM 
components  of  this  alternative  were  described  under  Alternatives  1  and  2.  Soil 
excavation  is  an  established  technology  for  reducing  source  contamination  and 
controlling  plume  migration.  Soil  excavation  would  instantaneously  eliminate  the 
majority  of  the  continuing  source  for  dissolved  BTEX  in  the  groundwater.  Low  levels  of 
mobile  and  residual  LNAPL  contamination  would  be  expected  to  remain  below  the  water 
table,  at  the  capillary  fringe,  and  at  the  periphery  of  the  excavation.  Natural  weathering  is 
expected  to  continue  reducing  LNAPL  levels  after  excavation.  Predicting  the  effects  on 
plume  migration  after  source  excavation  and  subsequent  weathering  is  beyond  the 
capabilities  of  the  Bioscreen  model.  However,  source  reduction  rates  are  suspected  to 
equal  or  exceed  those  rates  potentially  achieved  through  bioslurping/bioventing 
(Alternative  2).  Therefore,  it  is  likely  that  excavation  of  the  source  area  and  subsequent 
weathering  will  lead  to  complete  BTEX  plume  remediation  within  the  next  10  to  15 
years. 

Alternative  3  should  provide  reliable,  continuous  protection.  This  alternative, 
however,  does  not  fully  attain  AFCEE  program  goals  because  of  the  generation  of  soil 
waste.  However,  the  excavated  soil  would  be  remediated  in  the  Base  landfarming 
operation,  which  relies  extensively  on  biological  processes  to  remediate  fuel  hydrocarbon 
contamination.  Also,  RNA  remains  the  principal  mechanism  for  remediating  the 
dissolved  fuel  hydrocarbon  concentrations  in  site  groundwater. 
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TABLE  6.4 


ALTERNATIVE  2  -  COST  ESTIMATE 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 

EAKER  AIR  FORCE  BASE,  ARKANSAS 

Capital  Costs 

Cost 

Design/Construct  5  LTM  Wells 

$13,500 

Bioventing  System  Installation 

$74,000 

Annual  Monitoring  Costs  (15  vears) 

Conduct  Sampling  at  1 1  LTM  and  3  surface  water  locations 

$11,000 

Maintain  Institutional  Controls/Public  Education 

$5,000 

Project  Management  and  Reporting 

$10,700 

Bioventing  Costs  (vears  2  through  4) 

System  Maintenance 

$16,000 

Reporting  Costs 

$4,300 

Present  Worth  of  Alternative  2  ^ 

$399,000 

37  Based  on  an  annual  adjustment  factor  of  7  percent  (USEPA,  1993). 

6.4.3.2  Implementability 

Alternative  3  would  minimally  disrupt  Base  activities  because  the  Base  is  closed. 
Excavation  would  commence  prior  to  discontinuing  bioslurping  operations  within  the 
next  6  to  12  months.  Mobile  and  residual  LNAPL  would  be  physically  removed  by 
excavating  soil  to  a  depth  of  approximately  9  feet  in  the  source  areas  surrounding  TW- 
1105  and  TW-1  111.  The  areas  would  then  be  backfilled  with  clean  native  soil  or  treated 
soils  from  the  adjacent  soil  landfarm.  Because  Eaker  AFB  operates  a  state-permitted 
landfarm  on  Base,  it  is  assumed  that  contaminated  soil  would  be  treated  at  this  facility. 
The  technical  and  administrative  implementability  concerns  associated  with  the 
bioslurping,  RNA,  LTM,  and  institutional  control  components  of  this  remedial  alternative 
are  similar  to  those  discussed  for  the  previous  two  alternatives.  However,  two  existing 
wells  proposed  for  LTM  (monitoring  wells  TW-1 105  and  TW-1 1 1 1)  in  the  source  areas 
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would  be  destroyed  during  source  excavation.  These  wells  would  be  replaced  after  to 
excavation  complete  the  LTM  well  plan  described  in  Section  7. 

6.4.3.3  Cost 

The  cost  of  Alternative  3  is  summarized  in  Table  6.5.  A  more  complete  breakdown 
and  present  worth  analysis  of  these  costs  are  provided  in  Appendix  F.  The  total  present 
worth  cost  of  Alternative  3  is  approximately  $340,000.  The  cost  of  Alternative  3  varies 
from  the  cost  of  Alternative  1  by  the  addition  of  excavation,  treatment,  and  replacement 
of  approximately  1,700  cubic  yards  of  contaminated  soil.  For  cost-comparison  purposes, 
it  was  assumed  that  the  bioslurping  system  would  continue  to  operate  for  1  year  before 
excavation.  Also  included  are  the  costs  of  maintaining  institutional  controls  and  long¬ 
term  groundwater  monitoring  for  a  total  of  15  years. 

6.5  RECOMMENDED  REMEDIAL  APPROACH 

Three  remedial  alternatives  were  evaluated  for  remediation  of  the  shallow  groundwater 
at  the  former  BX  Shoppette.  Components  of  the  alternatives  evaluated  include  mobile 
LNAPL  recovery,  bioslurping,  bioventing,  soil  excavation,  RNA,  LTM,  and  institutional 
controls.  Tables  6.2,  6.3,  6.4,  and  6.5  summarize  the  results  of  the  evaluation  based  upon 
effectiveness,  implementability,  and  cost  criteria.  Based  on  this  evaluation,  the  Air  Force 
recommends  Alternative  3  as  achieving  the  best  combination  of  risk  reduction, 
implementability,  and  cost  effectiveness. 

All  three  alternatives  rely  on  natural  attenuation  processes  to  reduce  migration  and 
toxicity  of  the  dissolved  BTEX  plume.  All  three  also  help  limit  further  BTEX  plume 
migration  by  reducing  the  magnitude  of  continuing  sources.  Implementation  of 
Alternative  1  is  estimated  to  achieve  BTEX  remediation  within  20  years.  Implementation 
of  Alternative  2  or  3  is  estimated  to  achieve  BTEX  remediation  within  15  years.  The 
bioslurping/bioventing  components  of  Alternatives  1  and  2  require  periodic  monitoring 
and  maintenance,  while  the  soil  excavation  component  of  Alternative  3  would  generate  a 
significant  volume  of  waste  soil  that  would  require  treatment. 

The  final  evaluation  criterion  used  to  compare  each  of  the  three  remedial  alternatives 
was  present  worth  cost.  Because  the  Base  is  being  closed,  it  is  the  opinion  of  the  Air 
Force  that  the  slight  additional  cost  of  Alternative  3  over  Alternative  1  is  justified  by  the 
reduction  in  the  estimated  cleanup  time.  Furthermore,  Alternative  3  is  expected  to 
achieve  cleanup  at  least  as  fast  and  at  a  lower  cost  than  Alternative  2.  Although 
Alternative  3  does  not  comply  with  the  AFCEE  goal  for  the  minimization  of  generated 
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TABLE  6.5 

ALTERNATIVE  3  -  COST  ESTIMATE 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 

EAKER  AIR  FORCE  BASE,  ARKANSAS 

Capital  Costs 

Cost 

Design/Construct  7  LTM  Wells 

$15,000 

Excavation  (Excavation,  Transport,  Disposal,  and  Backfill) 

Annual  Monitoring  Costs  (15  vears) 

$29,900 

Cost  per  Event 

Conduct  Sampling  at  1 1  LTM  and  3  Surface  Water  Locations 

$11,000 

Maintain  Institutional  Controls/Public  Education 

$5,000 

Project  Management  and  Reporting 

$10,700 

Excavation  Costs  (3  vears) 

Annual  Tilling/Sampling 

$18,500 

Reporting  Costs 

$6,500 

Clearance  Sampling  (Single  Event  at  End  of  Annual  Sampling) 

$5,800 

Present  Worth  of  Alternative  3  37 

$340,000 

37  Based  on  an  annual  adjustment  factor  of  7  percent  (USEPA,  1993). 

waste,  it  is  expected  to  achieve  the  most  rapid  remediation  of  dissolved  BTEX 
concentrations  and  has  the  convenience  of  utilizing  an  on-Base  landfarm  to  minimize 
cost,  transportation,  and  disposal  requirements.  Implementation  of  Alternative  3  would 
require  land  use  and  groundwater  use  controls  to  be  enforced  for  approximately  1 5  years 
(possibly  less  depending  on  the  potential  for  RNA)  beyond  the  startup  date  of  bioslurping 
operations  (September  1996),  along  with  annual  groundwater  monitoring  in  the  shallow 
and  deep  aquifers  for  up  to  15  years. 
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SECTION  7 

LONG-TERM  MONITORING  PLAN 


7.1  OVERVIEW 


In  keeping  with  the  requirements  of  the  preferred  remedial  alternative  for  the  former 
BX  Shoppette  (LNAPL  recovery,  soil  excavation,  and  RNA  with  LTM),  a  long-term 
groundwater  monitoring  plan  was  developed.  The  purpose  of  this  component  of  the 
preferred  remedial  alternative  for  the  site  is  to  assess  conditions  over  time,  confirm  the 
effectiveness  of  LNAPL  recovery/removal  and  natural  processes  at  reducing  dissolved 
contaminant  mass  and  minimizing  contaminant  migration,  assess  compliance  with 
regulatory  cleanup  goals,  and  evaluate  the  need  for  additional  remediation. 


To  demonstrate  attainment  of  site-specific  remediation  goals  and  to  verify  the 
predictions  of  the  Bioscreen  models  developed  for  the  former  BX  Shoppette,  the  LTM 
plan  consists  of  identifying  the  location  of  two  separate  groundwater  monitoring 
networks  and  developing  a  groundwater  sampling  and  analysis  strategy.  The  strategy 
described  in  this  section  is  designed  to  monitor  plume  migration  in  the  shallow  and  semi- 
confmed  aquifer  over  time,  to  verify  that  RNA  (as  augmented  with  source  reduction 
technologies)  is  occurring  at  rates  sufficient  to  protect  potential  receptors,  and  to  meet 
federal  regulatory  requirements.  In  the  event  that  data  collected  under  this  LTM  program 
indicate  that  the  selected  remedial  alternative  is  insufficient  to  protect  human  health  and 
the  environment,  contingency  controls  to  augment  the  beneficial  effects  of  RNA/be 


necessary. 


\rh> 
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7.2  MONITORING  NETWORKS 

Two  separate  sets  of  wells  will  be  used  at  the  site  as  part  of  remedial  Alternative  1. 
The  first  set  will  consist  of  LTM  wells  located  within  the  observed  BTEX  plume  to  verify 
the  results  of  the  Bioscreen  modeling  effort  and  to  ensure  that  natural  attenuation  is 
occurring  at  rates  sufficient  to  minimize  plume  expansion  (i.e.,  meet  the  first  level  of 
RAOs  for  the  site).  This  network  of  wells  will  consist  of  four  existing  and  two  proposed 
monitoring  wells  screened  within  the  shallow  aquifer  to  provide  confirmation  and 
verification  of  the  quantitative  groundwater  modeling  results. 

The  second  set  of  groundwater  monitoring  wells  are  sentry  wells  that  will  be  located 
downgradient  from  the  source  area  in  the  shallow  and  deep  aquifers.  The  purpose  of  the 
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sentry  wells  is  to  verify  that  no  BTEX  compounds  exceeding  federal  MCLs  migrate  to 
areas  outside  of  institutional  control  where  groundwater  may  affect  potential  receptors 
(i.e.,  meet  the  second  level  of  RAOs  for  the  site).  This  network  will  consist  of  three 
sentry  monitoring  wells  screened  across  the  shallow  aquifer  and  two  sentry  monitoring 
wells  screened  in  the  deep  aquifer. 

7.2.1  Long-Term  Monitoring  Wells 

Two  proposed  and  four  existing  groundwater  wells/points  will  be  used  to  monitor  the 
effectiveness  of  RNA  in  reducing  total  contaminant  mass  and  minimizing  contaminant 
migration  at  the  former  BX  Shoppette.  Proposed  monitoring  wells  to  be  placed  near  the 
former  locations  of  monitoring  wells  TW-1105  and  TW-1111  [assumed  to  be  removed 
during  soil  excavation  activities  to  be  implemented  under  Alternative  3  (Section  6)]  will 
be  used  to  monitor  conditions  in  the  plume  source  area.  Monitoring  wells  TW-1 110  and 
MW- 1 104  will  be  used  to  evaluate  groundwater  conditions  along  the  apparent  migration 
pathway  to  the  southeast,  and  monitoring  points  ESMP-6S  and  ESMP-8S  will  be  used  to 
monitor  groundwater  conditions  near  the  extent  of  the  apparent  southeasterly  flow 
direction.  Figure  7.1  identifies  the  locations  of  groundwater  monitoring  points  proposed 
for  LTM.  This  network  will  supplement  the  sentry  and  sentry  wells  to  provide  early 
confirmation  of  model  predictions  and  to  allow  additional  response  time  if  necessary. 

7.2.2  Sentry  Wells 

Three  proposed  sentry  wells  will  be  used  for  monitoring  groundwater  conditions  in  the 
shallow  aquifer  downgradient  from  the  source  area  at  the  former  BX  Shoppette  (Figure 
7.1).  One  proposed  sentry  well  will  be  located  approximately  500  feet  to  the  southeast  of 
the  southern  source  area  located  at  TW-1105.  Another  proposed  sentry  well  will  be 
similarly  placed  approximately  500  feet  to  the  southeast  of  the  northern  source  area 
located  at  TW-1  111.  To  ensure  that  BTEX  concentrations  are  not  migrating  away  from 
the  site  to  the  northwest  during  periods  of  fluctuating  groundwater  conditions,  a  third 
sentry  well  will  be  located  northwest  of  the  source  areas  (approximately  30  feet  northwest 
of  monitoring  well  MW- 1120).  Figure  7.1  shows  the  proposed  locations  of  the  sentry 
wells  for  the  shallow  aquifer. 

Two  proposed  sentry  wells  will  be  used  for  the  deeper,  sand  aquifer.  One  proposed 
sentry  well  will  be  located  approximately  30  feet  northwest  of  monitoring  well  MW-1 120 
(near  the  sentry  well  for  the  shallow  aquifer).  The  proposed  sentry  well  will  be  located 
southwest  of  monitoring  well  MW-1 116  to  ensure  protection  of  downgradient  receptors 
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along  the  direction  of  observed  groundwater  flow  to  the  southwest.  Figure  7.1  shows  the 
proposed  locations  of  the  sentry  wells  for  the  deeper  aquifer. 

The  purpose  of  the  sentry  wells  is  to  provide  information  on  the  direction  of  plume 
migration  from  the  source  areas  and  to  verify  that  no  contaminated  groundwater 
exceeding  federal  MCLs  migrates  beyond  the  area  under  institutional  control.  Although 
model  results  suggest  that  the  BTEX  plume  will  not  migrate  more  than  500  feet  in  any 
direction  of  the  source  area  in  the  shallow  aquifer  and  200  feet  within  the  deep  aquifer 
(within  the  next  century),  these  sentry  wells  are  the  technical  mechanisms  used  to 
demonstrate  protection  of  human  health  and  the  environment  and  compliance  with  site- 
specific  numerical  remediation  goals. 

As  with  the  LTM  wells  in  the  shallow  aquifer,  the  sentry  wells  in  the  shallow  aquifer 
will  be  screened  in  the  same  hydrogeologic  unit  as  the  contaminant  plume.  Data 
presented  in  this  report  concerning  the  nature  and  extent  of  contamination  at  the  site 
suggest  that  a  10-foot  screen  with  approximately  5  feet  of  screen  below  the  groundwater 
surface  of  the  shallow  aquifer  will  be  sufficient  to  intercept  the  contaminant  plume  at  this 
site.  Sentry  wells  in  the  deeper  aquifer  also  will  be  screened  with  10-foot  screen 
intervals,  with  the  top  of  the  screen  placed  near  the  bottom  surface  of  the  clay  layer 
separating  the  surface  aquifer  from  the  deeper  aquifer. 

7.3  SURFACE  WATER  SAMPLING  LOCATIONS 

In  order  to  assess  the  potential  future  impact  of  groundwater  discharge,  surface  water 
samples  will  be  collected  along  the  drainage  canal  north/northeast  of  the  BX  Shoppette. 
Trends  in  analytical  results  from  these  samples  will  be  used  to  evaluate  the  impact  of 
groundwater  discharge  on  the  quality  of  the  surface  water,  and  the  effects  of  natural 
attenuation  on  contaminant  concentrations  (if  any)  in  the  drainage  canal. 

Surface  water  samples  will  be  collected  at  three  locations  along  the 
north  west/southeast  flowing  canal,  as  illustrated  on  Figure  7.1.  These  sampling  locations 
have  been  selected  to  assess  surface  water  quality  upstream  from,  within,  and 
immediately  downstream  from  a  potential  plume  discharge  area. 

7.4  GROUNDWATER/SURFACE  WATER  SAMPLING 

To  ensure  that  sufficient  contaminant  removal  is  occurring  at  the  former  BX  Shoppette 
to  meet  site-specific  remediation  goals,  this  long-term  groundwater  monitoring  plan 
includes  a  general  sampling  and  analysis  plan  (SAP).  LTM  wells,  sentry  wells,  and 
surface  water  will  be  sampled  and  analyzed  annually  to  document  plume  migration  and  to 
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verify  that  natural  processes  are  effectively  reducing  contaminant  mass  and  mobility. 
Reduction  in  toxicity  will  be  implied  by  mass  reduction.  The  SAP  also  is  aimed  at 
assuring  that  the  selected  remedial  alternative  can  achieve  site-specific  remediation 
concentration  goals  for  BTEX  compounds. 

7.4.1  Analytical  Protocol 

All  LTM  and  sentry  wells  in  the  LTM  program  will  be  sampled  and  analyzed  to 
determine  compliance  with  chemical-specific  federal  MCLs  to  verify  the  effectiveness  of 
RNA  at  the  site.  Water  level  measurements  will  be  made  at  all  LTM  and  sentry  wells 
during  each  sampling  event.  Groundwater  samples  collected  for  LTM  wells  will  be 
analyzed  for  the  parameters  listed  in  Table  7.1.  Groundwater  samples  collected  for  sentry 
wells  will  be  analyzed  for  the  parameters  listed  in  Table  7.2.  A  more  detailed  site- 
specific  groundwater  SAP  should  be  prepared  prior  to  initiating  the  LTM  program. 

Surface  water  samples  will  be  collected  and  analyzed  to  verify  that  RNA  is  reducing 
BTEX  concentrations  in  groundwater  before  potential  impact  on  the  adjacent  drainage 
canal.  Surface  water  samples  will  be  analyzed  for  the  parameters  listed  in  Table  7.3. 

7.4.2  Sampling  Frequency 

Each  LTM,  sentry,  and  surface  water  location  will  be  sampled  once  each  year  for  1 5 
years.  If  the  data  collected  during  this  time  period  support  the  anticipated  effectiveness 
of  RNA  at  this  site,  the  sampling  frequency  can  be  reduced  to  once  every  5  years  for  all 
wells  in  the  LTM  program,  or  eliminated.  If  the  data  collected  at  any  time  during  the 
monitoring  period  indicate  the  need  for  additional  remedial  activities  at  the  site,  sampling 
frequency  should  be  adjusted  accordingly. 
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a/  Protocol  analytical  methods  are  those  presented  by  Wiedemeier  ef  al.  (1995).  Handbook  refers  to  “AFCEE  Handbook  to  Support  the  Installation  Restoration 
Program  (IRP)  Remedial  Investigation/Feasibility  Study  (RI/FS). 
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SECTION  8 

CONCLUSIONS  AND  RECOMMENDATIONS 


This  report  presents  the  results  of  a  TS  conducted  to  evaluate  the  use  of  RNA  of  fuel- 
hydrocarbon-contaminated  groundwater  at  the  former  BX  Shoppette,  Eaker  AFB, 
Arkansas.  Specifically,  the  Domenico  (1987)  analytical  solute  transport  model  Bioscreen 
was  used  in  conjunction  with  site-specific  geologic,  hydrologic,  and  laboratory  analytical 
data  to  simulate  the  migration  and  biodegradation  of  fuel  hydrocarbon  compounds 
dissolved  in  groundwater.  Groundwater  contaminant  and  geochemical  data  strongly 
suggest  that  aerobic  biodegradation  of  fuel  hydrocarbons  is  occurring  at  the  site.  In 
addition,  the  data  also  suggest  that  anaerobic  biodegradation  is  occurring  via  manganese 
reduction,  sulfate  reduction,  methanogenesis,  and  iron  reduction. 

To  collect  the  data  necessary  for  the  RNA  demonstration,  Parsons  ES  collected  and 
analyzed  soil,  groundwater,  surface  water,  and  sediment  samples  from  the  site.  Site- 
specific  geologic,  hydrologic,  and  laboratory  analytical  data  were  then  used  in  the 
Bioscreen  analytical  groundwater  model  to  simulate  the  effects  of  advection,  dispersion, 
sorption,  and  biodegradation  on  the  fate  and  transport  of  the  dissolved  BTEX  plume. 
Extensive  site-specific  data  were  used  for  model  implementation.  Model  parameters  that 
could  not  be  obtained  from  existing  site  data  were  estimated  using  widely  accepted 
literature  values  for  aquifer  materials  similar  to  those  found  at  the  site.  Conservative 
aquifer  parameters  were  used  to  construct  the  Bioscreen  models  for  this  study.  Therefore, 
the  model  results  presented  herein  represent  conservative  predictions  of  groundwater 
BTEX  plume  migration. 

Two  model  calibrations  were  performed  for  the  BX  Shoppette  to  provide  a  range  of 
model  predictions  given  the  variability  of  site  conditions.  For  calibrated  model 
BX1SCAL,  it  was  assumed  that  source  conditions  observed  in  March  1996  remained  at 
steady-state,  and  the  dissolved  BTEX  biodegradation  rate  was  maintained  at  0.0062  day1 
[calculated  by  the  method  of  Buscheck  and  Alcantar  (1995)].  Calibrated  model 
BX2SCAL  was  identical  to  model  BX1SCAL  with  the  exception  that  the  dissolved 
BTEX  biodegradation  rate  was  increased  to  0.01 1  day1  through  a  trial-and-error  process 
to  provide  a  better  match  between  modeled  and  observed  BTEX  plume  concentrations 
and  dimensions. 

On  the  basis  of  the  two  models  calibrated  to  site  conditions,  six  different  model 
scenarios  were  run  to  evaluate  plume  characteristics  when  influenced  by  different  source 
removal  rates.  Models  BX1SMODA  through  BX1SMODC  were  based  on  calibrated 
model  BX1SCAL  and  simulated  source  removal  rates  of  5,  20,  and  50  percent  per  year. 
Models  BX2SMODA  through  BX2SMODC  were  based  on  calibrated  model  BX2SCAL 
and  also  simulated  source  removal  rates  of  5,  20,  and  50  percent  per  year,  respectively  for 
the  shallow  aquifer.  The  time  required  for  BTEX  remediation  in  the  six  model  scenarios 
was  predicted  to  range  between  14  and  200  years.  Under  any  model  scenario,  the  BTEX 
plume  is  not  predicted  to  begin  noticeable  shrinkage  for  at  least  6  years.  However, 
calibrated  model  BX1SCAL  predicts  that  the  leading  edge  of  the  BTEX  plume  in  the 
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shallow  aquifer  will  not  migrate  farther  than  500  feet  downgradient  of  the  source  area. 
Model  BX1SCAL  was  assumed  to  be  the  most  conservative  model  scenario  because  it 
assumes  a  steady-state  source  term. 

The  results  of  this  study  suggest  that  natural  attenuation  of  BTEX  compounds  is 
occurring  at  the  BX  Shoppette  to  the  extent  that  the  dissolved  concentrations  of  these 
compounds  in  groundwater  should  be  reduced  to  levels  below  current  regulatory 
standards  long  before  potential  downgradient  receptors  could  be  adversely  affected  (i.e., 
the  potential  contaminant  migration  pathway  will  not  be  complete  at  potential  receptor 
exposure  points  described  in  Section  6.2).  Although  the  drainage  canal  may  potentially 
receive  groundwater  contamination  during  groundwater  table  fluctuations,  BTEX 
contamination  has  not  previously  been  detected  in  the  drainage  canal  at  a  point  of 
discharge.  Furthermore,  the  closest  on-Base  potable  water  well  is  located  approximately 
4,200  feet  southwest  of  the  BX  Shoppette  and  is  screened  1,300  feet  bgs  in  the  Wilcox 
Formation. 

Based  on  the  minimal  potential  for  exposure  to  downgradient  receptors,  the  rates  of 
BTEX  plume  migration  and  degradation  predicted  by  model  BX1SCAL,  and  the  cost 
effectiveness  of  Alternative  3  as  compared  to  the  other  remedial  alternatives  (on  a 
present-worth  basis),  the  Air  Force  recommends  continued  operation  of  the  bioslurper 
until  soil  excavation  in  the  source  area  can  be  initiated.  Source  excavation  will  be 
coupled  with  RNA,  institutional  controls,  and  LTM  as  the  remedial  option  for  the  former 
BX  Shoppette  site. 

To  accomplish  the  recommended  alternative,  construction  activities  and  groundwater 
use  in  and  downgradient  from  the  source  area  should  be  restricted  for  a  period  of 
approximately  1 5  years  or  until  groundwater  contaminant  concentrations  decrease  below 
federal  MCLs  for  BTEX.  Groundwater  and  surface  water  samples  will  be  collected 
during  LTM  to  monitor  plume  migration,  allowing  continual  reevaluation  of  this  time 
frame. 

To  verify  the  results  of  the  Bioscreen  modeling  effort,  and  to  ensure  that  natural 
attenuation  is  occurring  at  rates  sufficient  to  meet  regulatory  compliance  goals, 
groundwater  samples  from  two  proposed  wells  (to  replace  monitoring  wells  TW-1105 
and  TW-1 1 1 1  that  will  be  destroyed  during  the  site  excavation)  and  four  existing 
monitoring  wells/points  (TW-1 110,  MW-1104,  ESMP-6S,  and  ESMP-8S)  have  been 
designated  for  LTM.  Analytical  parameters  are  listed  in  Table  7.1.  In  addition,  five  new 
sentry  wells  should  be  sampled  annually  for  the  parameters  listed  in  Table  7.2.  If 
dissolved  BTEX  concentrations  in  the  sentry  wells  are  found  to  exceed  federal  MCLs  of  5 
pg/L  for  benzene,  1,000  pg/L  for  toluene,  700  pg/L  for  ethylbenzene,  or  10,000  pg/L  for 
total  xylenes,  additional  evaluation  or  corrective  action  may  be  necessary  at  this  site. 
Surface  water  samples  will  be  collected  from  three  locations  in  the  drainage  canal  east  of 
the  site  and  analyzed  for  BTEX  (Table  7.3).  Surface  water  sampling  is  intended  to 
monitor  any  interception  of  the  BTEX  groundwater  plume  by  the  canal. 
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DRILLING  METHOD',  ^oaoa)  A*Afr^- 


DRILLERS  NAME’.  \/  ^>ASi^fK~l4<  _ 


TOTAL  DEPTH  (FT.)  24' _ _ 


a«§ —  mss.  \ _ 


TIME  _  floe:  DATE  i'zJ  |  <o  (°l  i 

COMPLETED  _ 1  (  1  1  M 


GROUND-WATER  CONDITION  AT  , , 

COMPLETION  OFORILLING  .  tS  *»<t  -Z'> 


BACKFILLED, 

TIME  - - 


WEATHER  CONDITIONS 

CA-kAfL*  fAiO  2>C$  5  f^PW  '*>'**7* _ _ 


SURFACE 


COMMENTS 

G/l^-T  <2-  S^d^OSL 


0~tfr  Wo 


4.©-£-0  Sav^O  f\to  (*LAi»><5t>  ,  A*oi*T 


5*— 4'  §icr>i  Lkah  D/hlV«-  6(U*)W  ,  koo 


s 


Ml*JQ¥\  SAK>0 


VA^py  S"ilt*i  C-cai  ’ 

- * - *'  feortJ"  CxAVfif 

*-f  (3<U£.m  t*avv-&j .s±± 


PuASOc.,  -Hr/yu  IjloJ  SfhfJJ 


.  /  * 

U-IJ  .  _ 


vJe-r  To»jc  S' 'i  o'  i* 


?**rtr6>*Te«tvA4'J _ 


FIELD  LOG  OF  BORING  (CONT  D. )  SHEET  3-  OF 


PROJECT 

E^6i2_ 


BORING  NO. 


IMUS 


FIELD  LOG  DF  GORING 


PLAN' 


© 

PtiTu  n\3 


(rttTwmS 

© 

Thtp-o  xwujjrr 


|  PROJECT 


SHEET.  L  OF 2- 

I  BORING  NO. 


COT 

OF 


Stfo.ver-rt 


Apg  Eut«-j»ws 


LOGGED  by:  -^4 


EDITED  by:  5  /T 


JOB  NO.  3^6 _ 


PROJ.MGR.  _ 


drujjng  company  :  A  •  va\  Tbot_ 


DRILL  RIG  TYPE*.  8>-&I 


DRILLING  METHOD  *. 


DRILLERS  NAME*.  /.  Gmimvia 


TOTAL  DEPTH  ( FT. ) 


vn  iT-h^h  i 


ground-water  condition  at 

COMPLETION  OF  DRILLING  +  ?  <*-««/  1^ 

Z-c  •! 


TIME  _  .« 

COMPLETED  IT 


WEATHER  CONDITIONS 

Ci/eAlL^(  H'D  +o  L'pPE^-  *4C-I.  UgMi~uJioo 


SURFACE 


COMMENTS 


AC* 


2  -  Q1  (Li^A^.  Pa/h<>  &equjm 


ftxcu-  A&vl«soa*jt  Root 


ArL^  Au>(L€  FftAjygug  Tkrv^CLAMC^  -vo^CJ. 


tt-ooT  <U  t“  qjiOivnAcj  <5^y>  »  KoiS 


FIELD  LOG  OF  BORING  (CONT  D.)  SHEET  >-  OF 


Ko  l  ST  - 


t 

— ’  i  It'" 


I*}—  S^D  ,  LAMtUftClSO.  SAMOfirie  (SwAi*^ 


-  CAtWVA^  @  R.s'  \J£ 


(Koiarc  To  vj^t  uf  Tb  n;.  G*>c«*tsu.  (iru>v-*/ 


W  <w£oo  irtK  LAVMikJ  AS. 


TO  - 


NOTES: 


otivji 


NUS 

i _ UCGFPORATDN 

FIELD  LOG  OF  BORING 


PLAN 


|  PROJECT 


SHEET  _L 

I  BORING  NO. 


of2=_ 


5  MofPexe 


fc&a  |G\\Twoui6 


Cl  I  TU»  IM  C 
© 


EDITED  BY'. 


JOB  NO. 


PROJ.MGR.  (SoG- 


DRILUNG  COMPANY :  A  •  V  00  L,  _ 


DRILL  RIG  type  :  6  -  &  l _ _ 


DRILLING  METHOD \<TO  LAx>  ^  JcpE.*^  C-€^~ 


DRILLERS  NAME:  \J.  £ 


TOTAL  DEPTH  (FT.)  J&f  _ 


o^n-lKls  ( 


MTE  i>i  icm 


GROUND* WATER  CONDITION  AT 

COMPLETION  OF  DRILLING  /j$7  .*>,  * 


TIME  . 
STARTED  ' 


O 

_  £  § 
y  z  ^  jE 

CLUJ  1-0  feS 

SO-  UJi  LUO  SZ 
<t>  uiir  uiuj  <3 O 
to i—  li-O  U.CH  too 


BACKFILLEO 


5  z  z 


o 

3  x; 


fell 


WEATHER  CONDITIONS 


C-L€A<1.  MlD  SCu.  U(?4T 


FIELD  LOG  OF  BORING  (CONT'D.)  sheets 


ofJL 


PROJECT 


BORING  NO. 


£UTUi\iC> 


r 


FIELD  LOG  OF  BORING 


o 

111 

cr  tr 

Ui  z  uj 

o!id  i-o 

20.  lUH  LUO 
tucr  LULU 
cn*-  a. a  lloc 


O  * 


& 


> 

oc 

§1  « 

ffl2  2  © 

S  x- 

8*  22  Satis 


SS  2£  £0  Q-tu 
£<  2 S'  to  UJuI 
u.ot  xS  jo  at 


<  r\  -a  * 

cs  w  »  i/\  9 


w  »  L£ 


2  *r 


n 


o 
5  >0 

V 

n 


Cl*/©1-  _ 


TIME 

STARTED 

<£>  Si  S 

TIME 

COMPLETED 

OB&L 

SHEET _ 


BORING  NO. 


PROJECT 

A  03- 


JOB  NO. 


PROJ.MGR.  £vG- 


ORILUNG  COMPANY: 


DRILL  RIG  TYPE! 


DRILLING  METHOD*.  Ak6c^ 


DRILLERS  NAME!  V.  6 Arww\^ 


(rUT^i  1 1  7 


logged  by:  ul£ 


EDITED  BY: 


w  roo  i_ 


/X*"  &/  / 


l^lll  Ml 


GROUND* WATER  CONDITION  AT 
COMPLETION  OF  DRILLING  .  . 

Zs'ie  * 


f  7  -7/ 


WEATHER  CONDITIONS 

CAyfL Art--,  nio  5  r — tf’u- 


COMMENTS 

At  rrtALMr  <5* 


0-2.S  KJo 


2-S.-S.O  '  SiCX-.  (Mrt-*-  &hc,^~> 


O*-0n*Ac  rtoA^aoW 


‘I.S*  Sion  Cx^n  ftEODUfc  aao^W 


f*-oTnv€S 


cu~.  Ho\ir 


wet  IM  Mofte  Si  cry  Uo*UT^t/(*gg 


Doru 


"  9.5  vJ&C.  FpL6-  \~y\nf- 


»w  Two 


±Sjzi2:  Gx&j  d. Lr  &0L 

_ SluT'I/  A«A\<g  ftgflPt^U- -&*<«■ 

pc^x so c  ,  moo  .  rt*e-0  *V5*A' 


I 


FIELD  LOG  OF  BORING 


SHEET. 


PLAN 


ovs.rt(JS6i 


PROJECT 


BORING  NO. 


>V 


ET/rn-Ji  1 1  s 


r 


u  i  . 


p  \7 

*1  \  ‘» 


LOGGED  BY!  UW-C 


EDITED  BY*. 


I  0 

I  61  t  tv»i  i  *  7  1— 

.,3c/  Cak-,'7",jC°V) 


9  \\»l 


G> 

g|Cr«r>HlS 


.  ?  y.4=a3  < 

'•  \  A  A-r€H<*JZ 


JOB  NO.  aic-H9  _ 


PRO J.  MGR.  Gx/G- 


DR1LL1NG COMPANY :  A.iO.  fOOL_ 


DRILL  RIG  TYPE! 


DRILLING  METHOD’.  /i^..^ 


DRILLERS  NAME*.  \l.  ^(UUKV* 


TOTAL  DEPTH  (FT.)  I  A- 


^Tm  08S5  “  t^/nhi 


i^lnh  I 


c*i. 

PoAC&O 

i* 


1 


~fr 


TIME 

COMPLETED  OlJO 


GROUND-WATER  CONDITION  AT 
COMPLETION  OF  DRILLING  .+  a  jr  ’ 

Z4‘i£  ■*• 


I IMC, _ / 


WEATHER  CONDITIONS 


\>~17~nL 


4-OT,  U  ffr-fT  1  rO  o 

SURFACE 


COMMENTS 


AjPl+A^T  <p  ji^n  fV\cfL 


—  IH  DltOCFVUWi  OD(»<^ 


II  ^ -  °l  'S>  Si  CTI  CJUA'-I  &OG*}<Jbi  (L(hO'~r>J 


Aeo  A^rrwej  /VvO»Xt— To 


vJ £t  < M  Fvffi&e  Sit-ry  ZotJZs 


TL)o  '^*4  "2-o*i£*  >-/  fivCE  ^fXy\- 


AtjCTTLC-J  ,  PlASOc,  Mofl.  I-faiLO  .  >v-ovrr~ 


■HELD  LOG  OF  BORING  (CONT'D.)  sheets 


BORING  NO. 


FIELD  LOG  OF  BORING 


PLAN 


r>  t-ri-H- 

0  1-0 

% 


©  1 ' 1 1 


'TWMlV 


©  ij 


o 

3 

3 

O  tij 

is 

s£ 

CLiti 

ui{r 

JU 

qS 

PROJECT 


SHEET _ LOF. 


BORING  NO. 


T^uzo 


JOB  NO.  3^^  I  LOGGED  BY!  4^ 


|3>)ii3>i3 


DRILLING  COMPANY!  ^-vO  hoi 


DRILL  RIG  TYPE! _ M  olo.U  0>  I 


DRILLING METHOO:  Holloa  slc^ 


TOTAL  DEPTH  (FT.)  30 


TIME—  1CI  1  1“”  l-T-n 


DATE 


birJi 


GROUND-WATER  CONDITION  AT 

COMPLETION  0FDWLUN8  ,  ././ 

^  C'/'cr  "  ^  ' 


BACKFILLED* 

TOE _ _ _ 


WEATHER  COHOmOMB  ,  ,  . 

cU^d^  ,  biNtx^ 


J?/vi  See  cofcLc  cjM^Ltfr 

‘  *  Ft?/CrM 


FACE 


COMMENTS 

G<2a<  S  AT  _ 


2A 


UO.t  ^0Crt9  QT7  »  g<H«- 


a*»-6.  i*vt>ivT 


o  — 


txi  6<LO«o  .O  -  S»<-T't  tuw__ 


(ff  -  I  -2^* 


5i\-ru-(LA~r*s  o  ~Loioc  at  *7  /  *■  (  ~  1-^ 


so>f  C-urw  a ^  A.'Sc'/£:  s tc  j> 


FIELD  LOG  OFBORING  (CONT*D.)  sheets. 

I  I  loLLdLol  171  llre0JECTE«^^rRIN6NO- 


o: 

0 

q: 

j> 

«g 

<Z 

SAMPLE 

TYPE 

FEET 

DRIVEN 

iu 

t§ 

es 

il: 

3E§ 

<o 

CDo 

si 

si 

Ik  CO 

_0 

§ 

sflg-tS 

ILWZSJU 


JOB  NO. 


t  uO  v  l  2-o 


-//k  . 


LlTVtocOb“f  jj?  ~  1  ^  o 

A  VA^j^*  Cb^  SC>  s 

^oiofc  <.  Hvu^  CfrO*;*  rubr^A  ^Ai  saO>^  i  ^ 

A/\ 


15038318208;#  2/21 


SENT  BY:Rj<G«N  »\0  ROOT.ENV  ;  12-21-95  ;  4:21PM  ; 

paiMus 

I _ i _ IdlFPGRArPN 

FELD  LOG  OF  BORING 


/VUaJHZO 

SHEET _ L  OF. 


BORINS  NO. 


O  £  \ 

1 ►  « 

<:  sr 
£  ^ 

3  - 


SENT  BY= BROWN  AND  ROOT, ENV  512-21-95  5  4:21PM  5 


FIELD  LQgQFBORING 


130383182085#  3/21 


CONT  D.)  SHEET  1  OF  1- 


4  - 


iiumsisg 


Is -I 


e.nv^p  mi. 


BORING  NO. 

TuO  v  l  Z-o 


Id  2 

Sir  ^  ^  S  I  * 


*  *<- 


JP- 


V?  r 


N 


IM 


o  ml 


fe&an  -<^vtJ>toO  «N\4atrw£»a  C-*‘<  S»«.r,  Sfe 

S~»p&  i  Plastic.  -  wq.  ptA^riL 

ia.g-S.-7  AT  Y\i 


li  —  NveTTU-^vj 


^■(Lgya^fe^  RciolO  i  <Luyw  fStTCo^g 

VLtU44  6<Ay  gx.  IU  CQL^(g-> 

ftA£££L  utr_Arjfta^  , 


Zl  J 


;c  [Siy-n*£^j 


Elastic. 


OH^C  MPftUMr^ 


o 

-  ? 

Op  'n  \ 
c* 


NOTES: 


SENT  BY: BROWN  AND  ROOT.ENV 


;  12-21-95  ;  4:22PM  ; 


13038318208;*  4/21 


MmHaBIsbmton  NUS 


FIELD  LOG  OF  BORING 


WELL.  NO 


SHEET 


.  t±Wl  L2d 


SENT  BY :  EROWN  A.ND  KOOT7EW 


;i2-2i-ao  ;  i-zzn a  . 


lOUOOO  J.OZUO  i  rr  Q/  z.  1 


BY/DATE: 


SENT  BY: BROWN  AND  ROOT,ENV  ; 12-21-95  ;  4:22PM  ; 


l;  638318208:#  6/21 


MBS  Halliburton  NUS 

QlBff 

Ml/ 


field  log  of  boring 


WELL  NO, 


SHEET. 


DRILUNQ  CONTRACTOR: 


DRILLER’S  NAME: 


SENT  BY: BROWN  AND  ROOT, ENV 


;  12-21-35  ;  4:23PM 


mm  Halliburton  NUS 

HT“  “ 


HELD  LOG  OF  BORING 


WELL  N 
SHEET 


NOrnES; 


EDITED  BY^ATE: 


SENT  BY: BROWN  AND  ROOT,ENV  ; 12-21-95  ;  4:23PM  ; 

Halliburton  NUS  F,ELDL0G0,:e°RINa 


13338318208:#  8/21 


WELL  NO. . 


SHEET _ l _ O*. 


SENT  BY: BROWN  AND  ROOT, ENV 


; 12-21-95  5  4:24PM  5 


13038318208;#  9/21 


SENT  BY: BROWN  AND  ROOT, ENV 


; 12-21-95  ;  4:24PM  ; 


13038318208 ;#1 0/21 


Halliburton  NUS  HEt0  L0G  0F  Bomc 

CORPORATION  _ 


PROJECT:  EAKER  AFB  RFI  JOB  no. 


I  LOGGED  BY: 


M 


HQ  CONTRACTOR:  Tri-State  Test  in 


SURFACE  ELEV.: 


WELL  NO.  M  W 
SHEET _ _ OF _ 


BORING/WELL  NO.:  WW'llS1! 


TOTAL  DEPTH  Of  BOREHOLE: 


DATUM: 


DRILL  RIG  TYPE: 


HOLE  DIAMETER:  ID1' 


SAMPLING  METHOD:  £©f>  f\ 


A- 


SURFACE  CONDITIONS: 


r> 

0SPMSHRMMBI 

STARTTIME:  DATE: 

&9XQK1 

WATER  DEPTH: 


DATE: 


TIME: 


BACKFILLED.  TIME: 


a  a 

X  X 


ts 

a 

r 

i 

M  (0 


MATERIAL  DESCRIPTION 


.  I 


i'i 


JcvA/^  ^OirZjT' 


5ITED  BY/DATE: 


SENT  BY= BROWN  AND  ROOT.ENV 


; 12-21-95  ;  4:25PM  J 


13038318208; #11/21 


Halliburton  NUS 

CORPORATION 


■BHCLlFer-  EAJCFR  APR  RPt 


HELD  LOG  OF  BORING 


I  JOB  NO.: 


WEti.NO.  M  U)  1/2. ^ 
SHEET _ OF _ 

BORING  NO.:  LA\Aji\2M 


SENT  BY: BROWN  AND  ROOT.ENV 


; 12-21-95  ;  4:25PM  ; 


ISH  Halliburton  NUS  naD  109  OFBoraNG 


CORPORATION 


SENT  BY: BROWN  AND  ROOT.ENV 


;  12-21-95  ;  4 :25PM  5 


1 3038318208 ; # 1 3/2 1 


Halliburton  NUS 


FIELD  LOG  OF  BORING 


weu.no.. 


PROJECT: 


EAKER  AFB  RFI 


DfUUWO  CONTRACTOR: _ Tri-Startc  Testi 


B0RIN8/WELL  NO. 


SURFACE  ELEV.: 


TOTAL  DEPTH  OF  BOREHOLE: _ 2. 


DATUM: 


HHBiHnB 


taSHaaPEI 


EDITED  BY/DATE: 


SENT  BY: BROWN  AND  ROOT,ENV 


;  12-21-95  ;  4:26PM  ; 


13038318208; #14/21 


Halliburton  NUS 


FIELD  LOG  OF  BORING 


WELL  NO.  AAVN/ i  i  7,^ 
SHEET  *2-  OF  *2. 


NOTES:. 


py/nATE:  cJJ^- — 


a k, %a*c «.  of  o©'v^«.*y>.Vna>>Or'> . 


Halliburton  NUS  nELD  L0G  0F  BOR1NG 


WELL  HO.  M  K///2i- 
SHEET  2.  Qf  3. 


SENT  BY: BROWN  AND  ROOT,ENV 


;  12-21-35  ;  4:27PM  ; 


13038318208 :#17/21 


Halliburton  NUS 


field  log  of  boring 


well  wo.  Mia/<I2T 

SHEET _ / _ OF  _ 


K#izl  i •IiEjiIWjl 


SENT  BY: BROWN  AND  ROOT,ENV 


;  12-21-95  ;  4:23PM  ; 


13G38318208; #18/21 


§«■*  Halliburton  NUS 


FIELD  LOG  OF  BORING 


WELL  WO.  MjAMJ  l=jb 
SHEET  «  Of  “7X 


OJECT:  BAKER  AFB  RFI 


JOB  NO.: 


on  4 


BORING  NO.:  AJWlI  Z-?- 


SENT  BY: BROWN  AND  ROOT,ENV 


;  12-21-35  ;  4:28PM  ; 


13038318208; #19/21 


r  v  vi~i_  . ^  nvi  vo  FIELD  LOG  OF  BORING 

Halliburton  NUS  "  - 


WELL  NO.  M.  VJ  t  I  ^ 


PROJECT: 


EAKER  AFB  RF1 


JOB  WO.:  ^  1  I  <4  _ BOWMC/WELL  NO.:  Ji*2L$ 

LOGGED  BY:  h*J  I  \.CUT~  TOTAL  DEPTH  OF  BOREHOLE:  *  O  ' 


DRILLING  CONTRACTOR: 


Tri-State  Testin 


DATUM: 


NOTE5:^rS^-.  +P  f 

OlLd^O^C<:  C<£  CLcyUDA^i 
3  cuadL  CL  C?  A-k  * 


EDITED  BY/DATE: 


SENT  BY: BROWN  AND  ROOT, ENV 


;  12-21-95  ;  4:23PM  ; 


13038318208; #20/21 


/ikV 


WM 


*  Halliburton  NUS  REU>  “®  0F  BoroNG 


WELL  WO.  M  1  I  Z<S 
SHEET  OF  3 


SENT  BY: BROWN  AND  ROOT.ENV 


;  12-21-35  ;  4:29PM  ? 


ran 


aMi  Halliburton  NUS 


FIELD  LOG  OF  BORING 


DIVISION 

HRb 

INSTALLATION 

/  / « :  F<. 

SHEET  ) 

of£  sheets 

10.  SIZE  AHO  TYPE  OF  BIT  /  0  X6\  h  I’t’ 

12.  MANUFACTURER'S/OESIGNATION  of  drill 

CME  "7 so  Scats 


14.  TOTAL  NUMBER  CORE  BOXES  _ 


15.  ELEVATION  GROUND  WATER  fj  C)T  £l)Co\J  filEF  L  J_j 


(STARTED  | COMPLETED 

“■  DATE  H0L£  I  /  %,  OCX  qs  i|ft  OCT  °|S~ 


17.  ELEVATION  TOP  OF  HOLE 


REMARKS 

(Drilling  lima,  t malar  Utma,  dmpth  o t 
wmatharlng,  *lc .«  II  mlgnltlcmnO 


lo'k" ID  Au&trri 
Aunr'  -/brcS 


fill  ~  f Jo  I oi^i pie¬ 


ce  T  up  £13 A'ilf 
•to  7.2 1  if  Pro/,  i 
Z-  ?Z-C)£’ 


6>c.o  I  ic  H 
rifc-u>  iiipri 


tozer  led  ifijuzfZ. 

t>h/  Sampler' 

rj  2 1  & 

Roc  z./o 

0,1  Pell  01/ f  :7V 


Sn-rycLAy  io  C  lay,'/  c  di 

V.  STIFF  TV  STIFF  (bte.iks  I u/ i* felt Uf\  ) 

Cohesive 

froict 

/cir*{{  *■  orn>\(j&  brown  ^.4 
(  d  %  brOvJn  OtCvL.  VjJ'CF) 

V  u t j  Hy)  1  f(  -  l.uli  1-  l»  i/r i  b  bk«t  pd 

^Ciltyio^T  n  sheen  7.7 


S3 


P sc-h  probe.  7. o' 
Sm/ 

Rt-c  4.cf  / 


Silt 

bAisr  c,t'ty ; 

SatU Pp,7£E> '  medio//, 
C-LAfC y,  COHLil'/iT 
porfo  fri/w  odor  _ 

•3  iLT'/  CLAY  ~\ 
STtrF  ^  hioiz-r 
G^AY  4-  ruancte 
I  r<?/)  »  tt1« V' 


)  ** 

/viadc  rArzit/revnen'fs 
fyoni  cnsqert *x\  dty-llj 
ok  IQ.2' ;  One  tend,) 

*7>o/rw>r»  p  vedurd  ^ 

off  of  rYicjSureyytr/t/r 
wade  fvor/t  of 
froUj 

1 00  or)  avejpr  = 
fO.[  O  r>  jp^ol/c. 


I  rot)  » YX\0Wi 


18  36  PREVIOUS  EDITIONS  ARE  OBSOLETE 


DRILLING  LOG 


DIVISION 

HRD 


INSTALLATION 

M  (L 


PROJECT 

ft  riY>s*fr£>n  SVudu  £.AKrt-  4FE> 


LOCATION  fCoort*inM»«  wilAJ«i) 


S.  ORILLINO  AGENCY 

US  ACE  -C6MP.K-  EP-6G 


on  11*1  o  l 


V  NAME  OF  DRILLER 

£06  rt  HOtOTETfc 


*.  DIRECTION  OF  HOLE 

(^VERTICAL  |  I  INCLINED  _ 


7.  THICKNESS  OF  OVERBUROEN 


».  OEPTH  DRILLED  INTO  ROCK 


A  P  -  (#2~ 


_  OE6.  FROM  VERT. 


ft.  TOTAL  DEPTH  OF  HOLE 


ELEVATION  DEPTH  LEGEND 


12.  MANUFACTURER'S  DESIGNATION  OF  DRILL  ~=— ~ 

CM  E.  ISO _ _ _ 

17  TOTAL  NO.  OF  OVER-  |Ot.TUR*EO  j  UNDISTURBED 

burden  samples  TAKEN  | 


14.  TOTAL  NUMBER  CORE  BOXES _ 


IS.  ELEVATION  GROUND  WATER 


{STARTED  _  | COMPLETED 

'«•  o*te  hole  |  I  ft  ocrCjZ'  i_j_g_QC2_i£ 


17.  ELEVATION  TOP  OF  MOLE  _ 


4  IS.  TOTAL  CORE  RECOVERY  FOR  BORING _ 


I  1*.  SIGNATURE  OF  INSPECTOR 


I  BUll/.WjsHwHT# 


CLASSIFICATION  OF  MATERIALS 
(Dmmcripiton) 


X  CORE  BOX  OR  REMARKS 

RECOV-  SAMPLE  fDriflinJ  IPm.  mmtmr  Imam,  «*#p*h  •/ 
ERY  NO.  wmathmrint,  •*£.,  It  aignUicmnt) 

•  t  i 


£>U-TY  CL/sy 

(t  e«U 


WtELP  ITCPH 


Tj  psd  l?ol?  4t> 

1 0,3  '  a-fjcr  auG'rs 

ou+ 

Note  : 

Mzy  Hiw  £  td 
adjust  a\\  cUpilas 

t>p  0  •  \/ 


Samples 
4.2  -4.S 

7.4-7.  ?  frw, -nefiHj 
8 .1-^.0)  P4M,Fieix> 
%5-£M  [Vkt&vz  pah 

lOtU-io*? 


No  Wole, 

orv  2.0  <0cT;  bole, 

WKfiUfd  wi-m 


t  MOL  E  HO- 


DRILLING  LOG 


DIVISION 

neo 


2.  LOCATION  fCoordtn* Imm  «r  Stolon) 

tHKEll.  fl  F5 _ _ 


J.  DRILLING  AGENCY 

CtMR^“ET>  'GG 


3.  NAME  OF  CHILLER 


I.  OIHCCTIOH  OF  HOLE 

□  vcrtical  Qinclimco _ 


7.  THICKNESS  OF  OVERBURDEN 


S.  DEPTH  DRILLED  INTO  ROCK 


».  TOTAL  OEPTH  OF  HOLE 


ELEVATION  OEPTH 

•  k 


AF-Ul 


DEC.  FROM  VERT. 


INSTALLATION 

M  P  jC _ 


*0.  SIZE  AND  TYPE  OF  BIT 


12.  MANUFACTURER:*  DESIGNATION  OF  DRILL 

cmc  750  /  .S  0*3  P  5  _ _  _ 


IJ.  total  no.  of  over-  |cm»tur»eo 
burden  samples  TAKEN  I 


14.  total  number  core  boxes 


IS.  ELEVATION  GROUND  WATER  iTT^l  Uj  D 


IS.  DATE  HOLE 


17.  ELEVATION  TOP  OF  HOLE  _ 


It.  TOTAL  CORE  RECOVERY  FOR  BORING  _ 


l».  SIGNATURE  OF  INSPECTOR 

J  0  j  J 


%  CORE  BOX  OR  REMARKS 

RECOV*  SAMPLE  (Dfttlini  **,•.  w+t»r  /o««,  d»pth  ol 
CRY  NO.  m 


fvlo  CAMpIt 

All  wa-U  ru  I 


^"Oy  FiuL- 

4-\rie  t-AVtcl  cA*>w\p  4t> 
loOiC. 

+0^  +t>  l;l»CK.  UjO- 

ior+  ;  t-O'Tnc  L>IK  Z- 


s  i  (.  ry 

Cjrjy  *■  tfraciijc  i? > i') 

£lf-  fn  v”,  5+T 
ior.ii"’  ■('.  Ca^c\ 

mo  isi 

Some  iron  y)nrJulfS 

UcrtiVCL  r'A 0/ P  orA.v/.f  io 


1  Le<«v>fr  'i  <  <5  \/e , — 


■SiU-y  ctay" 

’/lSrit'.Pr  i 

%i  ‘Vaivje  bv-o»i^r. 

^  I  tlrt  Arte  SC{y\d 

fn  wioiS'l" 

6. 


C \zycy  Cl  |f 

=^-»  nvd  i  f.i  >vl 

A  0|rfCnnr*y' 

\\  >A  olif  fu  ‘/J£T 


EMC  FORM  ia3* 


PRfVlOU'  EDITIONS  ARE  OBSOLETE 


PROJECT  ^ .  , 


on  2  0  OCT  vlout  ’TCVtft 

To  *7'Vj  TIO  n»;id 
ci\co»jy\Acved .  v+oie 
bocK-fi  |  \  rd 
C  o  n  c  rc  1  e 


DRILLING  LOG  MK.D  _ 


I.  PROJECT 

A<?mS TM/M*  VAL/[)ATlOtJ  -  L  A  t  r'B 


HoU  No.  /IP -43 


INSTALLATION  SHEET  f 

l  j  /  .  K _ [OF  /  SHEETS 


|  10.  SIZE  AND  TYPE  OF  BIT  1  0  '4  "  QvA~|rr 


ft.  DIRECTION  or  HOLE 

□  vertical  □inclined _ 

__  deg.  prom  vert. 

7.  THICKNESS  OF  OVERBUROEN  - 

t.  DEPTH  DRILLED  INTO  ROCK 

— 

IS.  TOTAL  HO.  Or  OVER- 

BURDEN  SAMPLES  TAKEN 


U.  TOTAL  NUMBER  CORE  BOXES 


IS.  ELEVATION  GROUND  WATER  (SiOT  £  t  £-0 


I  ST  ANT  CO  |  COMPLETED 

■«.  DATE  HOLE  .  /a  0CT  75-  U&nOTJjr 


17.  ELEVATION  TOP  Or  HOLE  _ ___ 


IS.  TOTAL  CORE  RECOVERY  POR  BORING 


ELEVATION  DEPTH  LEGEND| 

•  be 


CLASSiriCATION  Or  MATERIALS 
0>McrfcXi«n> 


%  CORE  BOX  OR  REMARKS 

RECOV-  SAMPLE  (Drilling  (An*,  tmime  Jo««,  depth  of 
ERY  NO.  witMfliS.  etc.,  1/  migniHemnt) 

•  f 


\u 


Sit-ryc  LA'/  \ 

/  jfc  Q’’et'r'  ctr*y  -b\ 

/  g£.  fc/roi/jn  '  '  \ 

snrr  7  \- 

5  3  yWO/S'T'- 

'x.  «•  petroleum  odor 

- W  <*v*cA e  ,  . 

bUtrv^A«/til  %o.Uy  ci£p<^<*oc<  rd.T  td1 

'StLry  ccJy  ”  5,7 

^'<1/  V  Drwcje  ][)r(jj/Y) 

STIFF  —  \/S7-jFF 

HoiCT 

I  I 

SAW1.  0.07  /oo*£  f,J6i  ftz' 

kfK  of  boj+Of/j  j  ■ 

b\ K  rr*i  y  fee  -T/a  +•  pu  ►  ??  <*v 


CT&rr  m/tip  or 
y*.o£.E  AT  2,11 

Cl,?') 

P<JS.H  peosr 

AO&eiz.  Jl,0 

#ec  4,2. 


Clayey  5/7*/ 

d £  q/rr/i/;|i 
Cohotv/c  .  J  ‘r 
wet  Medium i  -5*7-* 
fi n?  sand 


cur.  cnDu  t  ^  - 


Z'  p<r+>o(^L/»7  <?c/or  A 
V’ttlrOiA-.boL/)  iflHipftJ 


Uolc  w\*iSUffo\  U 
&.T  j  r/ude 

iucmIs 

boHtirti  »ju 


_ ^•7/ 

£jO+i  Protofl.l/ 

brloyi 

..v. _ 

Mo  i>>  110 L t  (fP 

Lrt>  or  1>A/,  AfrooT 

(♦I7  a'lcfld  of  10  OCtj 

holr  frnc\Ch  llcrl  o*/  C.t>v»crnC 


|  HOLE  NO 


DRILLING  LOG 


2 .  LOCATION  (Coordinator  or  Station) 

EAKE£.  A  Ft  Ajjr 


y.  DRILLING  AGENCY 

hHK-  EEH-6<r 


4.  HOLE  NO.  M«  thoNt)  on  dim  wing  title 

•"*  OFFS  e~T 


Ab’bh 


ft.  DIRECTION  OF  NOLE 

£J2^VERTICAL  (  jlNCUMCO  . 


7.  THICKNESS  OF  OVERBURDEN 


t.  DEPTH  DRILLED  INTO  ROCK 


».  TOTAL  DEPTH  OF  HOLE 


.  OEC.  FROM  VERT. 


12.  MANUFACTURER  S  DESIGNATION  OF  DRILL 

CHE  150  _ 


|J,  TOTAL  NO.  OF  OVER-  jtN.TURRED  -UNDISTURBED 

BURDEN  SAMPLES  TAKEN  (  l 


14.  TOTAL  NUMBER  CORE  BOXES  _ 


IS.  ELEVATION  GROUND  WATER  /VoT  £7  >C (> J  MT» .  V:i.  L 


(STARTED  (COMPLETED 

16.  DATE  HOLE  |  2o  0CT  ?  <T  J  ~£Q  -)C  T  '7- 


17.  ELEVATION  TOP  OF  HOLE  _ 


1*.  TOTAL  CORE  RECOVERY  FOR  BORING  _ 


I*.  SIGNATURE  OF  INSPECTOR 

3,fe _ |  i.OU'i'-s _ 

— t,on|  otPTN  UochoI  — LS  I  ^1^1  “5^^^ 


(  Pu  ) 


UocV.  cU 


S.z.  I 


^>iuTy  cuay  a  no  ct OD 
lr\ioiVi  a/iftilt  i/e>y'-Hc±\ 
Cov^CtJ 

c\a^  is  gray  <  orange 
V.  Sx\*c  ro  UoCJ> 

h  cs  i  rov\\«  r^o-V  V^i/i  or 
f  cio+  ^-W  L/c.Vv'f  ri 
ftLl '/  bffo/iiir:  CnFTVfc 


cuy  sil.t  d.  sand 

6 

CoHZStvC f  Jo^e  f  Uitid 

Moisf  fo  *>*•{ 

Qdjacr^f-  (o  Fir 1C 

'fAnrt ,  ijn  loose 

— p  6 AT  5 It r  ;  w/rtdl’  CO«A  -And 
DlacVl  i+r^Vl1 


l.'vm  \ 

io"c^>\rV'  tvwrv 

’4 

bbl 

fee 

C  A  u 

FicluTC-PN  off  >Ltut 

Fie  i-l>  IT.-Pi  l  >'5 

„?.i> ... 

4  <r,»  L>  t-»,! 

IN.  Lh-  L 

P«)  IA  2. 

ENG  FORM  ”)  g  36  previous  editions  arc  obsolete 


HoU  No. 


SHEET  ^ 

OF  Z*  SHEETS 


'/iff  -hc.4  (  V  n  ji*,  ^  - 

Fr«  pv'odi/^'f 
Uo|c  — 

&ppro'*' 1  lc(^ 
3,0  '  fl'f  ei^d  °"^ 

day  ^°k 
bac.  Killed  <''dli 

CoY\<.+r\ C  . 

Fu  t  ( -<=»m  p Ip-  -*’/,>  ^ 

h  UL>  br  M 


ENG  FORM  ]8  36  previous  editions  arc  obsolete 


INSTALLATION  ^  p  £ 


10.  SUE  AND  TYPE  OF  BIT  CAK/<\er 


SHEET  / 

OF  /  SHEETS 


(ptf  mwy  Wt 


trwrrrnT7T«4  ftM  -I  u  H  'IS  i  r-:.'E- 


11.  TOTAL  NO.  OF  OVER-  ittlTURiM 
BURDEN  SAMPLES  TAKEN  j 


14.  TOTAL  NUMBER  CONE  BOXES _ _____ 


IS.  ELEVATION  GROUND  WATER  K  OT  £.KVjOU»  1  ]  tH 


,  I IT ANTED  | COMPLETED  __ 

T  I  »*•  date  hole  yjCj  Qcr°t^  \  !°l  orr  cf£ 


IS.  TOTAL  CORE  RECOVERY  FOR  BORING 


BOX  OR  REMARKS 

SAMPLE  (Drifting  time,  *•!•«'  Jam.  NaptJi  •/ 
CRY  I  NO.  MtlNflN.  •!«..  If  •igniiicMni) 


bio  -ftoicl  hole  on  , 
2o  pcTT  / 

+aprd  6.1 

hole  hsicfcfill'W 

uj /  conarrte 

J^ore ;  r*  pc 

ch^ci'  nr  rf*y 
A r ft.  *i\- Ac  /Vic Al .'//*  - 
/Vi*"/ r/r.  Ci  Oh  -. 

boAforyi  Op ) 

UJmdou)  0,5' 

\o*io**»  shot.  wA‘*/. 

iWrrjcd  (yova 

hr'(e. 

FJt.t  M 


-iape  +o  4‘Q 

5~.Or 


U\UCVW[>  Walt  t  hip 
p'fzhrcl 

b*4  ,  /./p  CwMtz 
-*■/  //.?  0,3' 

lot  lot* f  tfaot. 

zr.e*  as\ 


(  flCLL  Tfb'.'i 

I 


(probe  VAHf  b±V? 
w  hpptoi  vshvy\  j  j  \ 
ff'AW'tcl  h)\o) 


WELL  INSTALLATION  LOGS 


BX  SHOPPETTE 

Source:  Halliburton  NUS  1992  and  1995. 


IMU8 

COHPORATPN 


FIELD  WELL  COMPLETION  FORM  j  \  q  ^ 

"»—«»«  3  <? _  wahao*^  CW6— 

LOOCIO  v  ft  «0IT«0  . 

,Y:  -j  So _ 12; _ bhl 

W**-L I  •  ,  |  OATt.  | 

TW  i\oi _ - _ LlsJjjJ 

dwillims  7  .  n  1  I 

eo».»wr,  /\,VaJ  y  QQt-> _ 

tOUIPtawT^  I  i/,t  fn»it  1  f,"" 

INCH  HOLLOW  STEM  AUGER  y, 


DRILUN6 

COMPAMV! 


CQUIPMCNT^ 


Bk  S  fro  petite 
ssffs...  c^sj  Ct- 

COITCO  77", 

•YI _ bill 


|  OATt: 

[<'2-1  1 1 


CALLONI  or  WATCH 

UHO  DU»INO  BHIUIM4I  /Q  L>  <Q  g 

"■.OH  TO  ow?"u°qT*‘‘,"*T,0p (L^SO^£ 


INCH  HOLLOW  STEM  AUGER  &A7-7A 

INCH  ROTARY  WASH  oSJClio;  | 

«  gallons 


DEVELOPMENT  5 -€ 


ttu  ^cV^U)PM6k)T 


MtTMoo  or 

OfViLOPMiWTi 

OCVKtbfMVNT 
■  CO  AM  OA.TK1 


YICLOi 

_v_ 

TIMIl 

FROM 

TO 

O^TC: 

rtCLOi 

\ 

GPM 

TIMS* 

I^ROM 

TO 

OATH: 

VIKlwOt 

GPM 

TIM: 

PROM, 

TO 

/ 

OATS* 

YICLOi 

GPM 

TIMS! 

FROM 

\ 

to/ 

7 - 

OATS* 

TOTAL  WATCH  WCMOVCD 
OUWIMO  OKVCLOPMCHT; 

aOCICHIPTION 

■PP  TUNIIOITT  He 

Kt  ino  or  u! 

pKVKLOPMCNTi  X. 


Q  CLEAR 

/dfMOO.  1 


MOO.  TUR8IO  \ 


GALLONS _ 

□  slightly  cloudy 

□  VERY  MUDDY 


000 it  or 
WATCH: 

WATCH  s’ 
OI1CMAWC1D 

TO*  / 


□grouno  surface  □  tank  truck 

□STORM  SEWERS  □STORAGE TANK 

□  ORUMS _ □  OTH  ER  _1 _ 


OCPTN  to  watch 
ArTCH  OCVCLOPMCNTI 


MATERIALS  USED 

>C°'*  sacks  OF  _  Cct-ggAbQ  S,u  c*  SAHO 

— - 0F - CEMENT 

-r  —  gallons  of  grout  useo  Ctotn***  TVPel 

-  SACKS  OF  POWOERED  BENTONITE 

- %1Q. -  POUNDS  OF  BENTONITE  PELLETS 

- — —  PEET  0F_^„  INCH  rvc  BLANK  CASING 


JSjCHRISTY  BOX 
□  LOCKING  STEEL  COVER 

—  imi-m  diameter 

STEEL CONOUCTOR 
CASING 

tn  lm 

—  INCH  DIAMETER 
BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 
SEAL 


.TOP  OF  CASING  AT 
O’*-  CfCT  ABOVE  AT 
CBELOWJSROUNO  LEVEL 


*  Z.  J.  INCH  DIAMETER 
BOREHOLE 

I  _ Q.  *"  jj2  Itrt 

•^L  INCH  DIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 

0"  ^  IO  &  »  2lm 

(BENTONITE -CEMENT 
SEAL  OR 

]  8-SACK  CEMENT-SAND 
SEAL 

±L--r°£. 

•  BENTONITE  PELLET 
SEAL 

so  1 1  »»— 

^LC^y0-,  UL-iCS+  Zc/j 

SAND  PACK  ^ 

30 


w^L. toJAS  leer 

-  __2c.  1 NCH  01 AME  TER 
SLOTTED  I  Q.QO&> 
SCREEN 

■  ^  INCH  01  AME  TER 
SCHEDULE  40 PVC 
BLANK  SILT  TRAP 

■  BOTTOM  WELL  CAP 

*  HOLE  CLEANED  OUT  TO 
JkL  t-wt 


_  OEREtr 

YARD^  CEMENT-SANO  IREOI-MIXI  USED 
CONCRETE  PUMPER  USE07  QNO  QYES 


E  LL  COVER  USED:  ,□  LOCKI NG  STEEL  COVER 

§  Christy  box 

OTHER 


ADDITIONAL  INFORMATION: 

P  »M€  :  *V=>  TfcX*  At$  W CdC 


‘  PA  CAS 

_ fcf'kifr-  u 


NUS 


CCyVKDRATXXNl 

FIELD  WELL  COMPLETION  FORM 
mamkj  . AA/S  B* 


ham*!  .AP"£> 

nu1«»em:  S 

^fc‘°  Q$£> _ 

WILL 

"*»*«=  T:vV/  OJi _ 

g0M>*HTC:  fi  UbP00l_ 

tOU'f*‘I’.T^fe  </‘f_  INCHI 


mOJKCT 
MAM ACC 


c«; 


^£K.kLl±,  INCH  HOLLOW  STEM  AUGER  \j.  g, 
□ _  INCH  ROTARY  WASH  SSJi! 

CAUONlOfWATM  V  UK\C  . 

.USED  DUMINO  DRILLINOi  O  ^  GALL' 

PM  I  oat  TO  OMILUNOi  "*TI0"  Pf^wig  <;rb^ 

DEVELOPMENT  Seif  u>u\_u.  bvr  \/c  r^MtOr  y-o 

Method  or 

OtV  KLOfMIWT: _ ^ ^ 

OCVtLOFMKNT 


OATS; 

/2  -//-V 


ONILLCflt 


MCTHOO  OF  OKCONTAMINATIOM 

pm i oat  to  otiLUNai 


MOM  MS 
ORICLKD; 


GALLONS 


YIELD  i 

GPM 

▼  IMEl 

FROM 

TO 

DATP*. 

YtCLOi 

GPM 

TIMKi 

FROM 

TO 

DATE: 

YICLD; 

GPM 

TIME: 

FROM 

TO 

OATS: 

YIELD: 

GPM 

TIMKt 

FROM 

TO  X 

DATE: 

TOTAL  WATIt  MCMOVIO 
OU  Ml  HO  OKVlLOrMKNT: 


OCSCMIPTtOM 
OF  TUMIDITY 

at  ino  or 

OCVCLOrMCMTt 


ooom  or 

WATCM: 

WATCH 

DllCHAMCtD 

TO: 


□  CLEAR 

/"□MOO.  turbid 


GALLONS _ 

□  SLIGHTLY  CLOUDY 

□  VERY  MUDDY 


□grouno  surface  Qtank  TRUCK 
□storm  sewers  □storage tank 

□  drums  □  other _ _ 


OIPTH  TO  WATKR 
A  fTf  M  OCVCLOPM(NT) 

MATERIALS  USED 


SACKS  OF  AUr*r''*  _ SAND 

SACKS  OF  _ _ CEMENT 

GALLONS  OF  GROUT  USED  £  Ptf t>  TiftlE  TE^) 

SACKS  OF  POWDERED  BENTONITE 

POUNDS  OF  BENTONITE  PELLETS 

FEET  OF«Zw-  INCH  PVC  BLANK  CASING 


^CHRISTY  BOX 
□  LOCKING  STEEL  COV£ 


_^_INCH  DIAMETEl 
STEEL  CONDUCTOR  " 
CASING 


-  INCH  DIAMETER 
BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 
SEAL 


*  TOP  OF  CASING  AT 

a-lL-  FEET  ABOVE  AT 
/tfETOW  GROUNO  LEVEL 


/tfETOl 


*  £  ^  INCH  DIAMETER 
BOREHOLE 

CL  i—r 

■> 

_ ±1  INCH  OIAMETER 

SCHEOULE 40 PVC 
BLANK  CASING 

<ZlL  to  te-V  >ett 

^BENTONITE -CEMENT 
SEAL  OB 

[  8-SACK  CEMENT-SANO 
SEAL  _ 

M—  ’olL-JL  fe*t  ^ 

BENTONITE  PELLET B 
SEAL  ™ 

V  ..  //  _ 


SANO  PACK 

iL  iqj£LZ.  >»«t 

INCH  DIAMETER 

SLOTTED  t  Qj:gm£m 
SCREEN 

£££  ,Q  f»pt 

inch  OIAMETER 
SCHEOULE 40 PVC 
BLANK  SILT  TRAP 

j2££toi£LZiMr 

BOTTOM  WELL  CAP 

‘2zz  I.« 

HOLE  CLEANED  OUT  TO 
lw» 


YARD  CEMENT-SANO  (REOI-MIXI  USED 

CONCRETE  PUMPER  USE07  QNO  DYES 

NAME _ _ _ 

WELL  COVER  USED:  □  LOCKING  STEEL  COVER 
□  CHRISTY  BOX 

□other _ 


ADDITIONAL  INFORMATION 

_ *—■  i 


IMU8 


FIELD  WELL  COMPLETION  FORM 


N°M«.  ,Ak£> 


LOOCID  l 

•  V:  4  ^>(5 


NAMCi  T'  lAj  U  D^> 


_n>L- 

PIVOiCCT 


KOITCO 
■  ▼j 


BfN 


ii  hi 


I 


DPI  LLI  NO  a  .  ^  /0  _  .  I 

COMMNT!  I/O  rOOu 


laulw«..T.^,^^  INCH  HOLLOW  STEM  AUGER  ‘^"u^ARA'^'^A 
□ _  INCH  ROTARY  WASH  SSJLIioi  • 

GALLONS  Or  WATER  . 

ulto  ouhihq  oniluMi _ )JpNJt _ GALLONS _ 

MITHOO  OP  OCCONTAMINATIOIL.  #  ^  ,  _ 

rfttow  TO  DPILLIWq. _ STfcAW 

DEVELOPMENT  lj  £~lc  be  ^ £TLO  ^ fOT 


GALLON!  OF  WATKR 
UltO  DUNINO  OIIIUJMi 


MITHOO  or  OCCONTAMIMATIO 
PHIOH  TO  DHU.LJHa> 


mkthoo  or 

OIVtLOPMtNT: 


ILOPMCN1 
H  OATS: 


v»tto\ 

\  GPM 

TIMti 

FROM  TO 

TIKtOi  \ 

GPM 

TIMKl  / 

FROM  TO  X 

■SMB 

vTIMC:  / 

FROM  TO  X 

VICLOi 

GPM 

TIM«IX  X 

FROM  \  TO  X 

OUftIMO  OIVtLOPMtNT: 


DtsemmoN 
or  TUftaaoiTv 
at  ino  or 
OCVILOPMtNTt 


□  CLEAfi/  x 

□  MOO.  TURBIO 


GALLONS 


□  SLIGHTLY  CLOUDY 
^  -O  VERY  MUDDY 


oooh  or  / 

WATCH:  X 

V 

\ 

W*TC"  /OcROUNO  surface 

DIICHAHQKO  /  )un  l'c 

TO‘  ./  OSTORM  SEWERS 

□  tank  TRUCKx 

□  STORAGE  TAN K''- 

□  ORUMS 

□  OTHER 

DIPTM  TO  WATCH 

ArTCH  OtVCLOPMINTl 

FEET 

MATERIALS  USED 


"hi  $ack$  r 


SACKS  OF  "^lL Gr^jgj 

SACKS  OF  ___ _ 

GALLONS  OF  GROUT  USED 
SACKS  OF  POWOEREO  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 

ccct  nr  ^  lAiru  »ur  ai  bum  n 


.SANO 

.CEMENT 


FEET  OF. 


INCH  PVC  BLANK  CASING 
SCREEN 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ INCH  DIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8‘SACK  CEMENT-SAND 
SEAL 


TOP  OF  CASING  AT 

-gfr/ggPT  above  at 
(gLOj)  GROUNO  LEVEL 

^^  INCH  OlAMETER 
BOREHOLE 


— ^  INCH  OlAMETER 
SCHEOULE  40  PVC 
BLANK  CASING 


SENTONITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 


S 


BENTONITE  PELLET 
S 


SANO  PACK 
/  lift 

^  INCH  OlAMETER 
SLOTTED  t  ct^o/O 
■*?*•  SCREEN 


INCH  OlAMETER 
SCHEOULE 40 PVC 
BLANK  SILT  TRAP 

KO^ZL.  Ittt 
BOTTOM  WELL  CAP 


HOLE  CLEANED  OUT  TO 


X1.".  .v 


I44IXI  ORDERED 

-  YARD3  CEMENT-SAHoIrEDI-MIX)  USED 

CONCRETE  PUMPER  USE07  QNO  QYES 
NAME 

WELL  COVER  USED:  □  LOCKING  STEEL  COVER 
□  CHRISTY  BOX 

□other 


A00ITI0NAL  INFORMATION:  _______ 

WJi-u  .A.'i/jwoo.iti  ils  /  Vi. 


NUS 

CORPORATION 


FIELD  WELL  COMPLETION  FORM 

£A£6t.  aM _ 


LOOCKO 

\  KOITKO 

■  T: 

1 

WCLL 

N  AIM  t:  -p 

w //  0 

4 

DPILUNC 

COMPANY: 


COUIPMCNT: 


I 


■w-  pool 


e  ,  INCH  HOLLOW  STEM  AUGER 

□  - . --  INCH  ROTARY  WASH  j 


gallons  or  watch 

USED  OUNINO  ONILUN4I 


INCH  ROTARY  WASH 

•  n  o*  & 


NOURf 

ONlLLCO; 


gallons 


MITMOO  Or  DECONTAMINATION 
PRIOR  TO  ORILUNRi 


DEVELOPMENT  Fb.-o 


NITHOO  or 
OCVELOPMCNT: 


OCVcbc 

HOAR 

TIMKi 

YIKLO: 

»¥  | 

TIMKi 

FROM 

TO  / 

-OATS: 

nitoi 

GPM 

X<**Ki 

FR<)M 

TO 

OATS: 

YIKLO: 

GPM 

TtWCX 

FROM\ 

TQ^ 

OATCi 

ricuoi 

GPM 

1  TtMli 

FROM 

X'^TO 

DATE; 

total  watch  rimovio / 

PURINQ  OIVILOPMENT/7 


OKSCRtPTION  /' 

OF  TURIIOITY  n CLEAR 

at  cno  or  /  u 

DKVCLOFMCNTi  _ 


□  moo.  turbio 


odor  or 
WATINi 

WATCH 

OI1CNAROCD 

/TO: 


gallons 


□  slightly  cloudy 

□  VERY  MUDDY 


X^ 


^CHRISTY  BOX 

j  □  LOCKING  STEEL  CO 

~  -7"  INCH  OIAME 

STEEL  CONDUCTOR 
CASING 


..77  INCH  OIAMETER 
BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8  SACK  CEMENT -SAND 
SEAL 


"  TOP  OP  CASING  AT 

FEET  ABOVE  AT 
(JTLjXV  GROUND  LEVEL 

96-fiL  INCH  OIAMETER 
BOREHOLE 

:o  l  trt 

INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 

Q-L  to  i€/'  f  feet 

„  BENTONITE-CEMENT 
SEAL  OR 

S  SACK  CEMENT-SANO 
SEAL 


□  GROUNO  SURFACE  □  TANK  TRUCK 

□  STORM  SEWERS  □STORAGE  TANK 

□  ORUMS  RnTuco 


oiftm  to  watch 

AFTIH  OCVCLOPMINTi 

FEET 

MATERIALS  USED 

SACKS  OF  vroyiL  SANO 

*****  OF - - - CEMENT 

GALLONS  OF  GROUT  USED  Cpo^^TYP^x 
SACKS  OF  POWDERED  BENTONITE 
POUNDS  OF  BENTONITE  PELLETS 


FEET  OF _ 2 

_ 


.INCH  PVC  BLANK  CASING 
PLOTTED  SCREEN 


SANO  PACK 

ta30  Iff 

rj 

•  1 NCH  OIAMETER 

SLOTTED  XO-o! 

*  SCR  CC  N 

LjLL.  •oZi£Z_i««  i 

_ _INCH  OIAMETER 

SCHEDULE  40 PVC 
BLANK  SILT  TRAP 

BOTTOM  WELL  CAP 

HOLE  CLEANED  OUT  TO 

M_<~» 

BOTTOM  OF  BOREHOLE 


REOt-MIX)  USEO 
CONCRETE  PUMPER  USED?  Vrtjo  nv.. 


ADDITIONAL  INFORMATION 


WELL  COVER  USED^S^OCKJNG  STEEL  COVER 
^  □  CHRISTY  BOX 

□other _ 


=SNUS 

i  I  CORPORATION 


I  ELD  WELL  COMPLETION  FORM 


w»mii 

JOB  __  _ 


raOJKT 

MAN*ec«:  SZ  \Z(Z 


£//T*So<- 


SJtt'JV0.  fbo!  Drill  ini 


CQU IFMINT:  ✓  (/v  ^  ORILLCR; 

□  OZZ.  INCH  HOLLOW  STEM  AUGER  X  iyyg 

□  _  INCH  ROTARY  WASH  onicuCO;  W/ 

S*U.ON»OF*»TI» 

USED  DUPING  ONIULINCt  /QOvQl. _ GALLONS 

METHOD  or  DECONTAMINATION 
Fmw.TODi.nuNt,  ffr*- 

DEVELOPMENT  lc<>&cjcj i- ^  tA)cu.  o>ioT»i*o^  pize£ 

method  or  \  wua$  moT  T>cMC<*>f€£> 

OCV  CLOfMENT:  J 


GALLONS  or  WATCH 
USED  DUPING  ONILLINGi 


METHOD  or  DECONTAMINATION 
PP  ION  TO  DPILUNGi  <  JL  ^ 


OPILLCR; 

1  V. 

MOUNS  ./ 

DRILLED;  *»V & 

GALLONS 


TAL  WATCN  NCMOVED 
NINO  DEVELOPMENT: 


CXCNimON 
or  TUPPIOITV 
AT  CNO  or 
DEVELOPMENT: 


□clear  > 
□  moo.  turbid 


GALLONS 


□  SLIGHTLY  CLOUDY 

□  VERY  MUOOY 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

»Hrw  DIAMETER 
STEEL  CONOUCTOR 
CASING 


_ INCH  OIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT^ANO 
SEAL 


TOP  OF  CASING  AT 

FEET  ABOVE  AT 
(SELpN  GROUND  LEVEL 

INCH  DIAMETER 
BOREHOLE 


INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 

<2^_  to  .i±.Y.  feet 

SENTONITE-CCMENT 
EAL  OR 

6-SACK  CEMENT-SAND 


WATER 
OUCH ARCED 
TO; 


Q^ROUND  SURFACE  □  TANK  TRUCK^ 
OSTORM  SEWERS  □  STORAGE  TANX ^ 

□  DRUMS  □  OTHER _ \ 


OCPTM  TO  WATCN 
AFTER  OCV  CLOPMCNT: 


MATERIALS  USED 


.  SACKS  OF  __S/*sfA  <*>. — ^  ui^n 

.  SACKS  OF  „ _ CEMENT 

.  GALLONS  OF  GROUT  USED  CftK^TVvJ o  7Y^>£  jr  *oT / 

_  i?e>vrz««v >i  r-r  ^ 

SACKS  OF  POWDERED  BENTONITE  ' 

POUNOS  OF  BENTONITE  PELLETS 


« 

I 

SAND  PACK 

• 

INCH  OIAMETER 

SLOTTED  f  0-&/O 

>  , 

•  SCR  cc  N 

*-  INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  SILT  TRAP 

BOTTOM  WELL  CAP 

MOLE  CLEANEO  OUT  TO 


-  YARO  CEMENT-SANO  IREOI-MIX)  ORDERED 

— . YARO3  CEMENT-SAND  (REOI-MIXI  USED 

NCRETE  PUMPER  USED?  R  NO  nv« 


NOT 

ADDITIONAL  INFORMATION 


WELL  COVER  USED: 


>• .^LOCKING  STEEL  COVER 
•'D  CHRISTY  BOX 

□  other 


IMUS 

CORPORATION 


FIELD  WELL  COMPLETION  FORM 


M^.CR:  sx-qg, 

i?fCKD  Uea 


rra,  £ut^qg 

DRILLING 
COMPANY:  - 

tQUINIIMT:  BT 


PfVOJCCT 

MANAGCR; 

COITKO  - 
■  Y:  0 


(jTvr-'tscJrf- 


TVIisl-11 


FhoJ  Qrillio± 


ORILJL.Cn: 

INCH  HOLLOW  STEM  AUOER  \AJWm 


INCH  ROTARY  WASH 


GALLONS  OF  WATCH 
USCO  OU WING  ONILLING: 


kJOMC 


OH.LLCO 


GALLONS 


,:1.^ 


MCTMOO  OP  OCCONTAMINATION  V4  ^  ^  ^  Aw 

PWIOW  TO  PHILLINCi _ KM  frU-f 

DEVELOPMENT  See  u>£Lju  beVtXX;^i^€>OT 


MCTN^O  or 


OKVCLOFAXNT 
■  CCAM  OAT*: 


_ GPM  FRQM 

VIKLD:  TfM*Y 

GPM  FROMN 

riCLO:  TIM*: 

_ GPM  FROM 

TOTAL  WATCH  HCMOVID 
DURING  DCVILORMINT: 

OCICNIPTION  __  ^ 

or  TUN1IOITY  Q> 

AT  CNO  or  7 

OCV  CLORMCNT:  A^t 


•'□moo.  turbio 


_ GALLONS _ 

□  slightly  clouoy 

□  VERY  MU00Y 


ODOR  OP  /  X 

WATCR:  X  _  X _ 


natcw  7  DgROUNO  SURFACE  □  TANKTRUCK 

OI5CHARGCO  _  \ 

TO:  /'  DSTORM  SEWERS  OSTORAGEsrANK 


□  drums 


□  OTHER 


MATERIALS  USED 


SACKS  OF 


gW  ±( 


SACKS  OF 


.CEMENT 


•'-  ~XO 


n>.  >o 


GALLONS  OF  GROUT  USED  <5  6>JTl>  >J«  Ts) 


SACKS  OF  POWOEREO  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 


□  CHRISTY  BOX 

telNG STEEL COVEF 

INCH  OIAMETER 
a i ecu  CONDUCTOR 
CASING 

~~  tn  —  Iw 

« —  -  INrH  OIAMETER 

BOREHOLE 


I  BENTONITE -CEMENT 
SEAL  OR 

)  8-SACK  CEMENT -SAND 
SEAL 


TOP  OF  CASINO  AT 

FEET  ABOVE  AT 
BELOW  GROUNO  LEVEL 


BELOW  GROUNC 

— Q  12  INCH  OIAMETER 
BOREHOU: 

^o.O  9£\  , 


•  INCH  OIAMETER 

SCHEDULE  40  PVC 
BLANK  CASINO 

-O/J  ,a*iLS»(m 


6ENT0NITE-CEMENT 
SEAL  OR 

!  S-SACK  CEMENT-SAND  ^ 
SEAL  M 

1L—  'oZ£-L"t,  % 

BENTONITE  PELLET 
SEAL 

__3_  :o  _1L_  *  eet 

Ci>^ O'ZAOc 


SAND PACK 

M  _ <o  3^  >»»» 

^  INCH  01  AM6  TER 

SLOTTED  i  *  CC  £ 
Ipc*  •  SCREEN 


BOTTOM  WELL  CAP 


HOLE  CLEANED  OUT  TO 


YARD3  CEMENT-SAND  IREOI-MIX)  USED 


NOT  TO  SCALE 
ADDITIONAL  INFORMATION: 


CONCRETE  PUMPER  USED? 


□  YES 


WELL  COVER  USED:  .^LOCKING  STEEL  COVER 
^□fcHRISTY  80X 

□  OTHER _ 


NUS 

COflPCRATCN 


FIELD  WELL  COMPLETION  FORM 


CAi ai 

'mICK:  J  ft 


oita  it-iN 

COMPANY 


COUIPMtNT: 


-^Mft  sags..  G-y/G- 

s??TKO  Tjq 

E-i  (*TL-j  o"? _ °T£  /  f  3-  / 

c°^‘WWr.  A  (^OO  * — _ _ 

tauirxlNT.  -*7  V‘|  3 inch  HOLLOW  STEM  AUGER 

(xf*/^  "JV'S  Z-~ 


OATS:  .  (  . 


INCH  ROTARY  WASH 


HOURS 

ORILLtD^rl  > 


GALLONIOrWATIR  . 

UUO  OURINO  ORILUNOi  tUO/'J 

MCTMOO  or  OCCOHT AMIHATION  - 

mOW  TO  OWIULIMHi  r 


<= _ GALLONS 

fieiT ^sui^e  s tt^a  m 


DEVELOPMENT  b£  i/cL-O  tfrOT~  Po^ 


MJCTMOO  or 
OCVlLOPMfNT: 


otvct^ 

)PM«HT 

pATKi 

TlMCt 

/ 

TIKLDi 

^^GPM 

▼  IMIl 

iFROM 

TO 

OATJ/ 

riKLOi 

X 

GPM 

TIMSt 

I  FROM 

TO  X 

AATKt 

VICLDi 

GPM 

TtMCl 

FROM  x 

TO 

>  OATCi 

riKLOi 

GPM 

TIMIl  s 

FROM  n 

OATti 

TOTAL  WATCH  RCMOVCO 
OURINO  OKVKLOIMINT: 


kscRimoR 
Mr  TURIIDITV 

■r  cno  or 

ICVILOPMCNTi 


ODOR  or 
WATIR:  / 

W*TC*  * 

OIICMAKOIB 

TO! 


□clear 

□  MOO.  TUR8I0 


GALLONS _ 

□  SLIGHTLY  CLOUDY 
O  VERY  MUOOY 


□  GROUNO  SURFACE  □  TANK  TRUCK 

□storm  sewers  □storage  TANK 


□  ORUMS 


□  other. 


OIPTH  TO  WATCH 
A FTIR  OKVCLOIMINTi 

MATERIALS  USED 


SACKS  OF  S  K  is t 

SACKS  OF  - 

GALLONS  OF  GROUT  USED 
SACKS  OF  POWOEREO  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 


.SAND 

.CEMENT 


5°  POUNDS  OF  BENTONITE  PELLETS 
I  4  2  FEET  OF  INCH  PVC  BLANK  CASING 

.0%  H-  ■»-»*<cScct  nc  £•  inch  pyr 


□  CHRISTY  BOX 

^3  LOCKING  STEEL  COVER 

—  ~  INCH  DIAMETER 

STEEL  CONOUCTOR 
CASING 

~  to  I—* 

I —  ~  INCH  OIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 
~Q-tS  cppt  ABOVE  AT 
BELOWGROUND  LEVEL 

—  *1  'h  INCH  OIAMETER 
BOREHOLE 

_Lui^.lNI 

-  inch  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 

-O-IS  ,p  IS-Q7  In, 

□  BENTONITE-CEMENT 
SEAL  OR 

□  8-SACK  CEMENT-SANO 
SEAL 


- BENTONITE  PELLET 

SEAL 

1 1  :o  >en 

0c.<-oaApft  g-oAlo 

SANO  PACK 

^  2fL  » 

—  INCH  OIAMETER 

SLOTTED  lO.OQ  C 
«Vrn»  SCREEN 

** 

-  INCH  OIAMETER 

SCHEDULE  40 PVC 
BLANK  SILT  TRAP 

-  BOTTOM  WELL  CAP 

-  HOLE  CLEANED  OUT  TO 

-  BOTTOM  OF  BOREHOLE 


_  YARD3  CEMENT-SANO  (WEDrMTXI  OHPEHEO^ 

-  YARO3  CEMENT-SANO  IREOI-MI XI  USED 

CONCRETE  PUMPER  USED?  flNO  QYES 

P»ME _ _ _ 

WELL  COVER  USED:  ^LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  other  _ 


*  NOT-TO  SCALE 
AOOITIONAL  INF 


IMUS 


J09 

NAMIl 


JOI 

NUMtCM 


&**>£*__  A F«. 


PffOJCCT 


=  <?n)G 


•  T: 


nIJJc,  £UTiOllO$ 

ORILUNG  |l  \  /\  , 

COMPANY:  P\*IK J,  POOU 


IOUIWi««T:; 


rf8u£oW  STEM 
INCH  ROTARY  WASH 


OATI:,  , 


I  ONILUCIIt 

OW  STEM  AUGER  1\A 


loSlCUSO:  C?,7«5 


GALLON!  or  WATCH  _  _ . 

UtKO  OUftIMO  OMILUN4I  Q»\)  L  _ GALLONS _ 

P«IO«0TO° I DHILUN9I  Ste^1^  C^(Gv4 

DEVELOPMENT  s«Te  uxell.  beveLcPM&yT  TerK^- 


METHOD  OF  OCCONTAMINATION 

p «« i on  to  omt.UN«i 


mcthoo  or 
OIVKuQtMfMTi 


okvkloAecnt 


_ INCH  DIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 

°*  ^  FPPT  A+OVt  "XT 
fET0W>GR0UN0  LEVEL 


YIKkOi 

GPM 

ruLOj 

GPM 

TiCLOt 

GPM 

*  TL-  INCH  DIAMETER 
BOREHOLE 


ZZ.  INCH  DIAMETER 
SCHEOULE  40  PVC 
8 LANK  CASING 


6ENT0NITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 


OUHffNO  OKVCLOPMKNT: 


ocscmmo  n 
or  tuhhioitt 
.  at  cno  or 
ocvcuorfMcirri 


^tfCLEAR  \ 
□  MOO.  TURBIO 


GALLONS 


□  SLIGHTLY  CLOUOY 

□  VERY  MU00Y 


oooit  or  / 

X 

WATCH:  / 

N. 

WATCH 

OtfCHANOKO 

□  GROUNO  SURFACE 

□  TANK  TRUCK 

TO: 

□storm  SEWERS 

□  STORAGE  TANK 

□drums 

□  other 

OKPTH  TO  WATCH 

AfTtH  OCVCLOPMCNTt 

FEET 

_  0 

n 

s 

MATERIALS  USED 


g*>  INCH  0IAMETER 

SLOTTED  f  .Q°C 
i-tK)  SCREEN 


50 
8.o<^ 
I S,  o© 


SACKS  OF  5//  y  .^. 

SACKS  OF  _______ ______ 

GALLONS  OF  GROUT  USEO 
SACKS  OF  FOWOEREO  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 
FEET  0F_£^_  INCH  PVC  8 LANK  CASING 
FEETOF 


.  SANO 
.CEMENT 


HOLE  CLEANEO  OUT  TO 

BOTTOM  OF  BOREHOLE 

-21 


CONCRETE  PUMPER  USEO?  QYES 

NAME 

WELL  COVER  USEO:  ^COCKING  STEEL  COVER 
O^HRISTY  BOX 
□  OTHER _ 


NOT  TO  SCALE 
AOOITIONAL  INFORMATION: 


- 7 - 

/v//  r<- 

- "Ts - 

1  j 

»  .  r  J/  J  .  4  < 


-snA 


IMUS 

CORPORATION 


FIELD  WELL  COMPLETION  FORM 


NAMIt  A  Ft? 

■?°S<D  LP-£- 

"  E(  I  Two  1 10=1 


LOOCCO 


WIOJtCT 


Gv& 


OftlCL-iNG  A  ~ 

COMPANY:  A*  ^  -  PbO<— 


CQUIfMCNT 


I  OHILLCNt 

INCH  HOLLOW  STEM  AUGER  |  \Jw  Ga<M^AO-^o 


INCH  ROTARY  WASH 


GALLONS  OF  WATCH 

liCCO  OUNINQ  onilum.  _ GALLONS 

^mV>T0°0Wt?c^i°V*M‘W*T‘O"  f-fuh-jr  JTE^M, 

DEVELOPMENT  tT  u>cC^  t>ET»^6cPAM <^/Q  r~  Fo&aa 


HOURS 

OMILUOO 


MKTHOO  or 
OCVCLO  AMCNT: 

OKVILOmiNT 
•  SOAR  OATCt 


1 

VfCLOt 

GFM  | 

TIMIl 

FROM  TO 

riuoi 

GPM 

TlMCl 

FROM  TO 

▼  IKL.Pt 

GPM 

TlMCl 

FROM  TO 

VIKLOt  ^ 

GPM 

TlMCl 

FROM  TO 

OATS: 

OATCx 


OATCt 


O  ATI; 


OURINO  OCVCLORMCNT: 


cscRirriON 
r  TU ARIDITY 
T  CM o  or 
rOSVCLORMINTl 


□clear 
□  moo.  turbio 


GALLONS 


□  SLIGHTLY  CLOUDY 

□  VERY  MUOOY 


ooon  or 

WATCMt 


WATCH 

DISCHARGCD 

TO: 


□grouno  surface  Q  tank  truck 

□STORM  SEWERS  OsTORAGETANK 

□DRUMS  _  □  OTHER 


oirr.  ro  match 
AfTtn  OtVCkOMINTl 


MATERIALS  USED 


TArrt  nc 


<*-  ‘5  SACKS  OF  U>0O)aAOo^lUCA  ^ 

_ SACKS  OF  — 

-  GALLONS  OF  GROUT  USED 

—  -  SACKS  OF  FOWOEREO  BENTONITE 

STo 

-  FOUNOSOF  BENTONITE  FELLETS 
-CQ-  FEET  OF_£l.  I NCHFVC  BLANK  CASING 

t°°°  feet  of  _=L_  inch  fvc  slotted  SCBBEM 

^  o  <=>  _  fke 


.SAND 

.CEMENT 


1 


So 

8.  co 


□  CHRISTY  BOX 

LOCKING  STEEL  COVER 

_ Z—INCH  DIAMETER 

STEEL  CONOUCTOR 
CASING 


_ INCH  DIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAU  OR 

3-SACK  CEMENT-SANO 


TOP  OF  CASING  AT 

_2xZZfE6T  ABOVE  AT 
GROUND  LEVEL 

ZSt  inch  oiameter 

BOREHOLE 

P-lO^.lNt 

INCH  OIAMETER 
SCHEDULE  40  PVC 
BLANK 


BENTONITE-CEMENT 
SEAL  OR 

8 -SACK  CEMENT-SANO 


BENTONITE  PELLET 


Od  <_c  II-A-  O  C.  -S I  <JCA  oc)VTa 


SANO  PACK 

(a.  io 

-  INCH  OIAMETER 
PLOTTED  f  -006 

\*c n»  SCR €cN 
g.^O-^r,  Vor— ■ 

*  _ lf!_  INCH  OIAMETER 

SCHEDULE  40 FVC 
BLANK  SILT  TRAP 

l£_£?to£2_£W 

-  BOTTOM  WELL  CAP 

*  HOLE  CLEANED  OUT  TO 

im 

’  BOTTOM  OF  BOREHOLE 


WELL  COVER  USED: ^LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  other 


IMUS 


JO* 

NAMIl 


LOOOIO 


If/MtCiw- 


U£-€ 


IMVOilCT  /~i  /-/O 

manackn:  ^JVvT 


COSTCO 
•  T: 


N  AMl!  £.1  l  l\  l  O 


S?iWJra,  A  vM  Pool. 


r  vUH  h» 


IOUIPM«WT:  ~ - <g'A/ 

INCH  HOLLOW  STEM  AUGER  ( ^7^SA&*-A Z-ZA 


INCH  ROTARY  WASH 


GALLONS  OF  WATCH 
USKO  OURINQ  ORILUNCi 


HOURS  _ 

OHM-UCOi 

GALLONS 


RNIOIITO0 an?*UI»sS^AM,W  HxC-U-  Pfr€KwtC  XT&^- 

DEVELOPMENT  lj£U  ft^vt£XXp^.£fOT 


MCTHOO  of 

OCvf  LORMI 


—  INCH  OIAMETER 
BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 
SEAL 


TOP  OF  CASING  AT 

££.  FEET  ABOVE  AT 
BELOW  GROUND  LEVEL 

(o'hi  INCH  DIAMETER 
BOREHOLE 

n  3lc 


OURINO  OIVCLORMCNT: 


OCfCRimON 
OF  TUHHIOITT 
AT  KNO  OF 
OKVCLORMf  NT: 


□  CLEAR 

^Qmoo.  turbid 


GALLONS 


t35UCHTLY  CLOUDY 
□  VERY^MUOOY 


ODOR  OF 
WATCH: 


WATCH  / 

OIICM^RGCO 

TOk 


BENTONITE -CEMENT 
SEAL  OR 

B-SACK  CEMENT-SAND 


S 


BENTONITE  PELLE 


LAAROcIiUCA  *°f *4 


□  GROUND  SURFACE  QtanK  TRUCK 

□storm  sewers  □storage  TANK 


□  ORUMS 


□  other 


DC  FT  M  TO  WATCH 
AFTCH  OCVCLORMSNTt 


MATERIALS  USED 


SACKS  OF 
SACKS  OF 


£*! tci*~  6*',*.  Jr 


.CEMENT 


~  S' 


GALLONS  OF  GROUT  USED  C  C*  tMTl-w  rX~') 

SACKS  OF  POWDERED  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 


FEET  OF. 


.  INCH  PVC  BLANK  CASING 


<°  00  FEET  OF 

ffecr  o 


SANO  PAC 


INCH  OIAMETER 

SLOTTED  t  *  Oo  6 
in-fi*  SCREEN 


-  «NCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  SILT  TRAP 


BOTTOM  WELL  CAP 


HOLE  CLEANED  OUT  TO 

BOTTOM  OF  BOREHOLE 


2 ol  M 


■fflNUS 

J _  OORPORATOM 


FIELD  WELL  COMPLETION  FORM 


JOS 

M  AMll 


JOS 


3<?S 


LOQ6KO 


8^/ 


ffojsct  ^  ts  s' 
MANACIR:  O  Y  G? 


(OITVO 
•  T: 


JS3 


CLL 

AMIS 


£‘//7t*'//  // 


OATS: 


HILLINa 

3MMNY! 


tOUIP««»T: 


INCH  HOLLOW  STEM  AUGER 
INCH  ROTARY  WASH 


CALLONI  of  WAT1* 
USCO  OUNINa  DNILUNti 


ORILLCRi 

y.  z< 


moons  «  -> 

DNILUD:  §  7  <✓ 


□  CHRISTY  SOX 

] Wloocing  STEEL  COVER 

{— ^  -  INCH  DIAMETER 
J  STEEL  CONDUCTOR 
CASING 


.to. 


If 


^  INCH  0IAMETER 

borehole 

0—  to  — lest 

BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 
SEAL 


,  to. 


J*St 


gallons 


mithoo  of  okcont aminatioh 

PftlOIV  TO  OflLLIMfl 


t-hc-%7  pfl-frss  <>rbiAA\ 

DEVELOPMENT  C^£v€jL£>P.^  g>^T 


MITHOO  OF 
vDK  V  ILOPMfMT: 


oVvILI 

ItOXg 


kuofmsmt 

OATS: 


VIKLOt 


.  GPM 


GPM 


GPM 


TIMtl 

FROM 


TO 


TtlsCi 

ROM 


TO 


TIMCi 

FROMx 


TO 


TIMlt 

FROM 


TO 


OATSl 


OATIi 


+-Kb 


OUMINO  OIVlLOFKtHT: 


X 


GALLONS 


OCSCRI  FT! Off 
OF  TU  F1IOITY 
AT  KND  OF 

OKVtLOPMfHTl 


□  CLEAR 

□  MOO.  TURBID 


□  SLIGHTLY  CLOUOY 

□  VERY  MUOOY 


ODOM  OF 
WATS  A: 


WATCH  X 

OlfCHAHOCO 

TO: 


□  GROUNO  SURFACE  □  TANK  TRUCK 

□STORM  SEWERS  □  STORAGE  TANK 

□  ORUMS  _ FI  OTHER - 


TOP  OF  CASING  AT 

^LCjFEET  ABOVE  AT 
■ifELO/) GROUNO  LEVEL 

lEHl  INCH  0IAMETER 
BOREHOLE 

O  ;o  2^2-  i  rrt 

~z_ 

_  INCH  0IAMETER 

SCHEDULE  40 PVC 
BLANK  CASING 


o •/ 


to 


./ 


.feet 


OCFTM  TO  W ATS W 
AFTCff  DIVCLOPMfHTi 


FEET 


EENTONITECEMENT 
EAL  OR 

□  8-SACK  CEMENT-SAND 
SEA^  _ 

*±L.-  ol£-TT«r 

BENTONITE  PELLET 
SEAL_ 

5~>3  6_S_  ,rr, 

<*£L£&b£  V.  ly£2  gc/tj 

SAND  PACK 

IX**  f»#t 

^  INCH  0IAMETER 
SLOTTED  f  0  -pod* 


MATERIALS  USED 


Z-r'  SACKS  OF  6,/rcA  6r*JC 


SACKS  OF 


.  SANO 
.CEMENT 


__2l£_  GALLONS  OF  GROUT  USED  (_  Ce'M  grtT / fa  f  .•  TE  Mix) 

_ _  SACKS  OF  POWDERED  BENTONITE 

3-y  P0UN0S  OF  BENTONITE  PELLETS 

_S_ _  FEET  0F_i__  INCH  PVC  BLANK  CASING 

INCH  PVC  SLOTTED  SCREEN 


.INCH  OlAMETER 
SCHEDULE  40 PVC 
BLANK  SILT  TRAP 

jB±  ,«&•'  f„, 

BOTTOM  WELL  CAP 


HOLE  CLEANED  OUT  TO  I 

BOTTOM  OF  BOREHOLE 


NOT TO  SCALE 
ADDITIONAL  INFORMATION: 


CONCRETE  PUMPER  USED? 

NAME _ _________ 


NO  DYES 


WELL  COVER  USED 


:  J^OCKING  STEEL  COVER 
MD  CHRISTY  BOX 

□  OTHER _ 


NU8 


CORPORATION 


FIELD  WELL  COMPLETION  FORM 


Kl  a pts 


NUMRIR! 

3^qg 

Looaco 

•  Tt 

1 

mcll 

NAMI: 

E  « i  TcOi  1 13 

MOJICT 
M  AM AG ( 


IOITCD 

»▼: 


Zm  &V&- 


BPtO 


O^IULINC  A  x  C>  * 

COMPANY)  r  <^>0  1 - -  - 


cou.pmint^  V*f_  inchmOLLOWSTEM  auger) 

n _  INCH  ROTARY  WASH 


houni 

OftllUCO 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

_ CLINCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ INCH  OIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 


S 


GALLONS  OF  WATIR 
USCO  OURINO  ORILLIN4 1 


1  mctmoo  of  occonyamination  r\n*-r  ^  ^  ^  x— . 

PRIOR  TO  OFILLINAi  U(L&  STS AA\ 


DEVELOPMENT  <&£  to  fcT L-L-  0£V EXjOP Fc 


MCTMOO  OF 

CVCLOMACNT:  _  ^ 


OkvCUOFMCMT  / 

ICtAN  OATH  TIMC;  / 


YICI 


TIKLOi 


YICLOt 


YIELD! 


▼  IMll 

PROM 

TO 

TIME:  / 

PROM 

_ 19 _ ^ _ 

TIME:  / 

PROM 

TO  / 

tIMll 

V 

FROM 

TO 

DATE: 


OATC: 


OATC 


RINC  OCVlLORMCNT!  V 


CRI  FTIOH 
TURIIOITY 
CNO  OF 
KVCLOPMINTi 


pCLEA* 

/□MOO.  TURBIO 


GALLONS  _ 


□  SLIGHTLY  CLOUOY 

□  VERY  MUDDY 


ODOR  OF 

✓ 

MATCH: 

/ 

*■* 

WATCH  ' 

OUCH  A  HO  CO 

□  GROUND  SURFACE 

□  tank  truck 

TO: 

□  STORM  SEWERS 

□  STORAGE  TANK 

□  ORUMS 

□  other 

OIPTM  TO  WATCH 

AFTCH  OCVCLOPMCNTi 

FEET 

MATERIALS  USED 


Coi~G  :V»  C>  O  '<£-C-  /</  < 


5  O 
g.  z- 

i  k1  a 


SACKS  OP  -V*  o 

SACKS  OP _ 

GALLONS  OP  GROUT  USED 
SACKS  OP  POWOEREO  BENTONITE 
POUNDS  OP  8ENT0NITE  PELLETS 
FEET  OP  —  .  INCH  PVC  8 LANK  CASING 


.SANO 

.CEMENT 


^  -  INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 


5ENTQNITE-CCMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 


BENTONITE  PELLET 
S 


l  i  c  i  or  zxt/yc 


SAND  PACK  * 

C,  iS# 

-tf> 

—  h.  INCH  OIAMETER 
SLOTTED  l  £_  CoCc 

$  CR  c Tf!™-""-" 

*  -Li-  »«  QHfimx 

—  ]L  ‘NCH  OIAMETER 
SCHEOULE  40FVC 
BLANK  SILT  TRAF 


-  BOTTOM  WELL  CAR 

—  HOLE  CLEANED  OUT  TO 

lw 


BOTTOM  OF  BO 


— .  '  YARD-*  CEMENT-SANO  IREOI-MI XI  USEO 

fewCRETE  PUMF6R  U3EQ7  ^S*0  QYES 

PImC  . . . 

WELL  COVER  USEOi  ^gfLOCXING  STEEL  COVER  (tO uicO  JSQ  Vl-/^ 

CHRISTY  BOX 

□  OTHER _ 


NOT  TO  SCALE 

AOOITIONAL  INFORMATION: _ 

p~-lU.<g.  -  c^kII 

_ <?h  I 


NUS 

COPPQRATOM 


FIELD  WELL  COMPLETION  FORM 

NAMll  £A.^er2- A,R3 

JOB  Q  PWOJBCT 

NUMaiR:  JNl  O  MAMACtR; 

LOOCCO  /  la  /-  tOITf  O 

IT:  BTx 


LOOCCO 

•  r: 


KOITCD 

•  Tt 


RFN 


sat.  _ rTahfc/^* 

K  ^  Pool, 

(QUIPMIRT:  _  //  </,/•  lORILLMt 

INCH  HOLLOW  STEM  AUGER  y), 

□ _  INCH  ROTARY  WASH  SSlLHio:  1 


CQUIPMINT: 


HOURS 

ORILLCO; 


GALLONS  OF  WATCH 
USCO  DURING  ORILUNOi 


OCn)  C 


gallons 


MITMOD  or  OCCONTAMINATION 
PRIOR  TO  ORILUNSt  r^- 


STET4-  A//  C./fANiff) 


^DEVELOPMENT  ^eJe^c?^/v7  QQ—  p=-o/Z^^ 


mSthoo  or 

OCVuCUOrMCMT: 


OCVK^f 

)FH(HT 

PATIi 

TIMli 

/ 

YltLOi 

\gfm 

riMKi 

PROM 

TO 

OATIy/ 

ncLOt 

GPMx 

riMCt 

PROM 

TO 

OA^t: 

TtJHC: 

GPM  PROM 
GPM  PROM 


TOTAL  WATCH  RCMOVCD 
DURING  OKVCLOPMCNT: 


OCSCRtmON 
Or  TURSIOITT 
AT  CNO  or 
OKVCLORMINTi 


oooh  or 

WATCH: 

WATCH 

OlfCHARGCO 

TO; 


□  CLEAR 

□  MOQ/TURBIO 


□grounosurpace 
□storm  sewers 

□  ORUMS 


gallons _ 

□  slightly  cloudy 

□  VERY  MUOOY 


□  TANK  TRUCK 

□  STORAGETANK 

□  OTH6R  x 


i  I 

Fu- 


OIRTM  TO  WATCH 
AFTIR^CVCLOPMCNTi 


MATERIALS  USED 


_ ^  SACKS  OF  . 

SACKS  OF  . 


Cc  (c-r^U  Si  li  >  ^/«/o 


.SANO 

.CEMENT 


GALLONS  OF  GROUT  USED  re  &£fjrt«re 

SACKS  OF  FOWOEREO  8ENTONITE 
FOUNOS  OF  BENTONITE  PELLETS. 

CCCT  ftC  ^  1  a* ..  -  _ _ _ 


FEET  OP 
PEET  OF 


.INCH  PVC  BLANK  CASING 


^CHRISTY  BOX 

LOCKING  STEEL  COVEF 


—  INCH  DIAMETER^ 
STEEL  CONOUCTOR 
CASING 

~~  tn  ~~  feet 

— ZL.  INCH  DIAMETER 
BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT*SANO 
SEAL 


TOP  OF  CASING  AT 
"°J _ FEET  ABOVE  AT 

{belowgrouno  LEVEL 

-  (cSl  INCH  OIAMETER 
BOREHOLE 

°  tm— 

-  INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 

-_£kL  to  6*  frrt 

SvSENTONlTE-CCMENT 
SEAL  OR 

3  8  -SACK  CEMENTS  AN  O 
SEAL 

I 

-  BENTONITE  PELLET 
SEAL* 

^  to — ^  »eet 


SANO  PACK 

H-  l&  .... 


JL  ,n 

^  INCH  OIAMETER 
SLOTTED  I  O.QOC 
1  »c**  SCREEN 


_ INCH  OIAMETER 

SCHEDULE  40  PVC 
BLANK  SILT  TRAP 

BOTTOM  WELL  CAP 

HOLE  CLEANEO  OUT  TO 
lw 


BOTTOM  OF  BOREHOLE 


-  YARD  CEMENT -SANO  (REOI-MIXI  OROEREO 

"  YARO^  CEMENT-SANO  (REOI-MIXI  USED  *' 

CONCRETE  PUMPER  USE07  OVES 


ADDITIONAL  INFORMATION:  . 

3  gAl-  IS'-QX' 


WELL  COVER  USED: ^JfcStOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER _ 


NUS 

COBPOHATON 


FIELD  WELL  COMPLETION  FORM 


>«**««■  E 

Ofcj£ 


MAMC:  0  l  l  TUi  I  l  [  S 


ORILLIN8  A  a 

COMMNT!  *\.vM.|O0l _ 


OAT*: 


CQUIPMINT: 


I  ORILLCNt 

INCH  HOLLOW  STEM  AUGER  I  \/  .  gfe 


GALLON!  or  WATCH 
UICO  DUHINO  ONILUN4 1 


INCH  ROTARY  WASH 

t  /L_>  «0 fc- 


Hour*  -s 

OilLLCO:  /  «  O' 


u**o  OUWINO  OWILUN*.  A_>  -Ot.  GALLONS 

MlTMOO  or  OCCONTAMINATION  | 

**»'°»  TO  D»n.um, _  tViG-iV  -*Vg:AA 

DEVELOPMENT  aa/fLo^MOor 


METHOD  OF 
OCVlLOMJCNT: 

OimOPMCNT 

•  COANNpATC: 


riKLOl  \  TlMCi 

_ \CPM  FROM 

tmcIjdI  \  pTIMKt 

_ GrM  FROM 

VICLo7  Uimci 


timcl 

_ GPM  FROMX 


TOTAL  WATCH  HCMOVCO 
OUWIHO  OIVCLOPMtWT; 


ocscwirrtON 
or  TUWBIOtTT  nx 

at  (no  or  rr 

okvilopmcnti  yO 


TlMCi 

TO 

TO 


^A^C: 

OATCt 

‘OATIi 

loATKi 


^pCLEAR 
□  moo.  TUR8I0 


gallons 


□  slightly  cloudy 

□  VERY  MUOOY 


□  CHRISTY  SOX 
LOCKING  STEI 


LOCKING  STEEL  COVER 

INCH  DIAMETER 
STEEL  CONDUCTOR 
CASING 


_ INCH  DIAMETER 

8QREHOLE 


m 


oooft  or 

WATCH) 


WATCH 

DfICHArl 
TOi  / 

*0,0  □GROUNO  SURFACE 

□  STORM  SEWERS 

□  drums 

□  TANK  TRUCK 

□  STORAGE  TANK 

□  other 

"  OCPTH  TO  WATCft 

APTCH  OCVCLOPMCNTt 

FEET 

MATERIALS  USED 

_  SACKS  OF  (lt>L-0»«V0C»  -Si 

• 

<;.i5 

fo.I 


SAC«  OF - - - CEMENT 

GALLONS  OF  GROUT  USED  C  CuiKt tno~/& EX.7t .  7-5.^ 

SACKS  OF  POWOEREO  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 
FEET  0F_^^. INCH  PVC  BLANK  CASING 
***Tnea-  trtmrv 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 

^2JLjFE6T  ABOVE  aT 
*BELOW)GROUNO  LEVEL 

~  (lLL  INCH  DIAMETER 
BOREHOLE  „  si6 

-°^L.v±£L 

•  INCH  OIAMETER 

SCHEDULE  40 FVC 
BLANK  CASING 

_C.  I  /  7 ^ 


BENTONITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 


LoAAOo  S.wcm 


nr0^ 

—1 _ 10-1-2  Im 

-  ^  INCH  OIAMETER 

Slotted  i  £ 

a  mtM  *  S CR EEN 

k-L^-to  it 

-  INCH  OIAMETER 
SCHEOULE  40  PVC 
BLANK  SILT  TRAP 

lk±  to  £L2  iwt 

BOTTOM  WELL  CAP 

ii£i.« 

HOLE  CLEANED  OUT  TO 

_2i_  l-*» 


-  YARD3  CEMENT-SANO  (REOI-MIXI  OROEREtT 

-  YARD3  CEMENT-SANO  IREOI-MIxfuSED  " 

CONCRETE  PUMPER  USED?  QYES 

NAME 

WELL  COVER  USED:  SLOCKING  STEEL  COVER 
□CHRISTY  BOX 

□other 


ADDITIONAL  INFORMATION:  — — . 

fctJLCr-s  > $->(  ~Tb  -te* 

uf-f-  Lo  “Z>cwuC- 


AMCl  \  ZtKttC-  AF& 


3K  °l  % 


uooc«  L<?£ 


PHOJCCT 


SOITtO 
•  Vi 


Tw  '. » *  u 


OHI  LUNG 
COMPANY) 


COUIMAINT: 


OATS: 

I  Z,/  *  fc 


OAILLCRi 


INCH  HOLLOW  STEM  AUGER  I  V-  fl  c Kc^ 


INCH  ROTARY  WASH 


GALLONI  Or  VATIN 
USED  DUPtlMO  ONILUN4I 


Imouots 

ORICLCOi 


GALLONS 


MKTNOO  or  OCCONTAMINATION 

PNION  TO  ONILUWGI  Pi'M^SS  S  TCy^NA 

DEVELOPMENT _  ’ 

mcthoo  or 

DCVCLONMfPlT: 


OCVILOfMCNT 
IfBAM  OATIt 


rtlLOt 

GPM 

TIMIt 

FROM  TO 

niLOi 

GPM 

TIMCI 

FROM  TO 

VIC&.OS 

GPM 

TlMCl 

FROM  TO 

rtct.ot 

GPM 

riMCi 

FROM  TO 

OATS 


OAT  Cl 


MATERIALS  USED 


SACKS  OF  Cct-oitAoo  juiCa,  SANO 

SACKS  OP _ CEMENT 

GALLONS  OP  GROUT  USEO  C  O^GU T /  P>  t  V  Tb  a>  >  rc  A <  «X^ 

SACKS  OF  POWOEREO  BENTONITE 
POUNOS  OP  BENTONITE  PELLETS 


OUNINO  OCVlLOPMCHT: 

GALLONS 

ocscmmoN 
or  TUNilOITT 

AT  CNO  or 
OKVILOfMINTi 

□clear 

□  moo.  TURStO 

□  SLIGHTLY  CLOUOY 

□  VERY  MUOQY 

ODOM  or 

WATCH: 

WATCH 

oiichargcq 

TO: 

□grouno  surface 

□  tank  TRUCK 

□storm  sewers 

□  STORAGE  TANK 

□  ORUMS 

□  other  „  . . 

OKPTM  TO  WATCH 

ArTCH  DCVCUOHMINTl 

FEET 

FEET  OF. 


.INCH  PVC  BLANK  CASING 


inch  oiameter 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 

fll^FEET  A80VE  AT 
:1>EL0vfoGR0UN0  LEVEL 

INCH  OIAMETER 
BOREHOLE 

2 


INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 


BENTONITE-CEMENT 
SEAL  OR 

B  SACK  CEMENT-SAND 


BENTONITE  PELLET 


S»4-iCA 


SANO  PACK 


_ Z.  »  NCH  01 AME  TER 

SLOTTED  I  O.fOlf 
SCREEN 


Z.  I  NCH  01  AME  TER 
SCHEDULE  40  PVC 
BLANK  SILT  TRAP 


BOTTOM  WELL  CAP 

3zl  «»" 

HOLE  CLEANED  OUT  TO 

l~h  iw 


_  YARD3  CEMENT-SANO  IREOI-MIXI  USEO 

CONCRETE  PUMPER  USE07  ^g^NO  QYES 
NAME 

WELL  COVER  USEO: ^S^OCKI NG  STEEL  COVER 
^□CHRISTY  BOX 
□  OTHER _ 


NOT  TO  SCALE 

AOOITIONAL  INFORMATION:  . - - - 

Caacw  k)  c  f  ’ 

•L-V  (Ww-s 

Vpo-t  U  WfJkL  Oa-  iuA  W)  ^ 


VpO^-U  Vm*v  <w  iuA  v^f> 

Ccrw^nW  ^  Z  f  <  ")  I  I 


IMUS 

CORPOTUTON 


FIELD  WELL  COMPLETION  FORM 


JOB 

NOMBC0V: 


LOaOKO 
■  V: 


WILL 

NAMli 


ONILLING 

COMPANY; 


CQUIPMINT 


tOlTCO 


E  A  <6  2-  A  f=& 

~  sjjH  [sags.,  gvg- 

~ LAe  \™'T'° 

-  non  iq  |°*T‘i ^ 

i^y  lO  £qqu. 

INCH  HOLLOW  STEM  AUGER  °">,‘ftAg/>  A2A 


I2d  <  21^  » 


MBTMOD  Or  OCCONTAMINATION 
*»«©H  TO  ONILLINti 


□ _  INCH  ROTARY  WASH  SSJi-Tioi  I 

gallons  or  watch 

u»BP  DUWINO  onillinc.  fj  Q /Q  <5 _ GALLONS 

^.oVro  om  *ui°V A‘“"‘*T,°"  p^cSSUnl£~ 

DEVELOPMENT  ^6eg^LQ£-Lu_^t 

MCTHOO  or 

O^ytLOPNHWT:  _ 

oivVlopmint  ' 

StOA^ATK:  _ TIME:  _ 

TICS.©1  \_  pnwet  -p*  Toatc; 

G^M  FROM  TO 

VICLOl  NJtIMIC*  /  OATC - 

GPM  flF^OM  TO  / 

riKl^Oi  !T1»C^  X  OATC: - 

GPfA  IfromX  Xo 


TlMCt  \ 

x  1 

FROM  / 

:wov*o 

N  TO 

X 

OUNINO  OCVILOPMINT 


OCSCPIPTtON 
Or  TUNBIDITV  > 

at  kno  or  / 
OtVILOPMKNTt 

s 


□  CLEAR 

□  moo.  TUR8I0 


_ gallons _ 

□  slightly  cloudy 

□  VERY  MUDDY 


odor  or 
WATCH: 

WATCH 

DlfCMAHQCD 

TO: 


□  GAO  UNO  SURFACE  □  TANK  TRUCK 

□  STORM  SEWERS  aSTORAGE  TANK 


□  ORUMS 


□  OTHER. 


OIPTH  TO  WATCH 
A  rTC  H  OIVlLOPMINTt 

MATERIALS  USED 

3  _ _ _ 


SACKS  OF  _  COccK^bo  Slum  Z-o/so  SANO 

SACKS  9* - - - CEMENT 

GALLONS  OF  GROUT  USEO  CfJcbJ-'Zurf  &C*J7Z>/J.1~l£ 

SACKS  OF  FOWOEREO  BENTONITE  nT  S 

FOUNOS  OF  BENTONITE  FELLETS  Sir  A  i_  IT  -  I S*  L 

FEET  OF,  INCH  FVC  blank  ra^iwr. 


.INCH  FVC  BLANK  CASING 


□  CHRISTY  BOX 

SHOCKING  STEEL  COVER 

INCH  DIAMETER 
STEEL  CONDUCTOR 
CASING 


.  —  „  INCH  DIAMETER 
BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8 -SACK  CEMENT-SAND 
SEAL 


TOF  OF  CASING  AT 
£l£^FEET  ABOVE  AT 

Cbelowxround  LEVEL 

*  ^  IU.U  fti  a  i.r.^n 


—  —  x.  inch  diameter 

BOREHOLE 

°  -  22- _ 

*°  itrt 

-  — INCH  OIAMETER 

SCHEOULE  40  FVC 
BLANK  CASING 


3.  BENTONITE-CEMENT 
SEAL  OR 

3  8-SACK  CEMENT-SANO 
SEAL 

— —  *ol£l£_  fear 

-  BENTONITE  FELLET 
SEAL 

— —  :o  3  ‘  t*t 

C.-4.2ASU  SlUCvV  ZoA 


SANO  FACK_^ 

to  -  f  '  l«tt 

'NCH  OIAMETER 
SLOTTED  I  c  c»ccr 
W S  CR  cEN 


INCH  DIAMETER 
SCHEOULE 40 FVC 
BLANK  SILT  TRAF 


BOTTOM  WELL  CAF 

L  L  '«» 

HOLE  CLEANEO  OUT  TO 


BOTTOM  OF  BORE 


feiigi^^g^SANO  (HlOI-MIXI  OROEREO 

- -  YARD^  CEMENT-SANO  IREOI-MIXI  USEO 

CONCRETE  FUMFER  USE07  QYES 

NAME 

WELL  COVER  USED:  ^LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER _ 


NOT TO  SCALE 

ADDITIONAL  INFORMATION: 


NUS 


koitco 
■  r  t 


CDOPORATT3N  _ 

FIELD  WELL  COMPLETION  FORM 

By/ 

L°JL,.W,  ZSZSin.  /XK- 

^ftt‘°QS(g>  I”?™  z3F/v/ 

rsa.  Tvo  v  \  2^0 

c°o"^r°.  /\vO  Pop  t _ 

COUIPMKNT;.  _ /  i  _  f  /  |  _  ORILLCI 

W  6X4  INCH  HOLLOW  STEM  AUGER  v/, 

□ _  INCH  ROTARY  WASH  SSH-lic 

CALLOMf  OF  WATIi  lO  ^  r* 

U1CD  oumw  DWILUMI  ^  c  GALLOWS 

MCTMOO  or  OCCONTAMINATION  0/7  ^  , _ 

PWIOM  TO  OMILUNSl  ^ L\.lUC  ^T^A/ 

DEVELOPMENT  fsg  oJ£ll  b£\lc.cOf  A.€"*J-r  fb(L 


OATS:  ^ _ _ 


ORIU.IHI 

INCH  HOLLOW  STEM  AUGER  >/  .  7>oXa?  T-A 


ORtLUOi  *  QQ 

GALLONS 


icthoo  or 

XXV  CLOPMC PIT t 


OltCLOPMfMT 
■  koXm  OATKi 

TIMtl 

TIMtl 

^x*atki 

\  GPM 

FROM 

-  70 _  / 

riCLDi  V 

TtMSi 

/  OATKi 

\PM 

FROM 

TO  / 

riCLOi  \ 

TIMtl 

X  OATKI 

gpms 

FROM 

X 

ricuii 

Tvm«*  ^ 

^  OATKi 

GPM 

FRQJ4  ^X 

TO 

TOTAL  WATH 
ourinq  okvclopH 

OMCRIFTIOli/^ 

or  Turaiorrr 

AT  IND  Of 
OCVCLOPMCNTi 


ooovv  or 
WATCRi 


□  CLEAR 

□  moo.  nm^io 


WATER 

DIVCNAMKD 

roi 


□ground  SURE  ace 
□storm  SEWERS 
□  DRUMS 


_ GALLONS _ 

□  slightly  cloudy 

□  VERY  MUDDY 


Q^ANK  TRUCK 

□  storage  tank 

□  OTHEk. 


a CPTM  to  r  ATCH 
AfTCi  OCVCLOPMCNTi 


MATERIALS  USED 


-  SACKS  OF  fo R Tty^  ho  <  h Pti.  3T 

_  GALLON!  OF  GROUT  USED 

-  SACKS  OF  FOWOERED  BENTONITE 

^2.  POUNDS  OF  BENTONITE  PELLETS 

— 2l2 _  FEET  OF — 3^.  INCH  PVC  8 LANK  CASING 


.SANO 

.CEMENT 


u  x^tfbi  £A  L  <Vc  ■Su/^-l5  • 

-  ~~  YAWP3  CEMENT -SAND  CREOI-MIXI  OROERED 

-  YARD3  CEMENT-SANO  (RED! -MIX]  USED 

CONCRETE  PUMPER  USED7  nvps 


□  CHRISTY  BOX 
W  LOCXINa  STEEL  CO 


H—  T"“'  INCH  DIAMETER^ 
STEEL  CONDUCTOR 
CASING 

-* ^  —  —  INCH  DIAMETER 

borehole 
Q  f— t 

— O  BENTONITE -CEMENT 

seal  or 

- □  8 -SACK  CEMENT-SANO 

SEAL 

IQ  I  I— 

:  $r<c<L  «*c.z 

TOP  OF  CASING  AT*/Y, 

-lJ_FECT  ABOVE  AT 
BELOW  GROUND  LEVE 

1 -  ^ jj£  INCH  DIAMETER 

BOREHOLE 

0  fn3£>«- 


_^TTNCH  OIAMETER 
SCHEDULE  40  F VC 
BLANK  CASING 


IE  ENTONlTE -CEMENT 
SEAL  OR 

3  8 -SACK  CEMENT -SAN I 
SEAL  i 

D*  £  Imt  ( 

-  BENTONITE  PELLET 
SEAL 


c*  *.o*ca:> 


1 _ ’rtt 

Slt-I  CA 


__  INCH  OIAMETER 
SCHEDULE40FVC 
BLANK  SILT  TRAP 

BOTTOM  WILL  CAP 

HOLE  CLEAN  CO  OUT  TO 


^_-lj« 


AOOITI ONAL  INFORMATION:  ■ 

vJc.t'.  P»£»  u-AJ  c«oirfcuCrfc"b 


WBLL  COVER  USED:  ^LOCXINO  STEEL  COVER 

□  CHRISTY  BOX 

□  other 


?nJc  ^  CP^PctrrEo 

ar.  Pi.t^w  _  \  — * 


SENT  BY: BROWN  AND  ROOT,ENV  ; 12-28-95  ;  4 


^  Halliburton  NUS 

SBf!f  CORPORATION 


FIELD  WELL  COMPLETION  FORM 


IOUIMCNT 


:  inch  hollow  stem  auger 


INCH  ROTARY  WASH 


CALCOMS  e ¥  WATKR 
USED  OORlflO  ORILLM46i 


MCTHOO  or  occohtamihation 

MIOR  TO  DNILUNO; 


DEVELOPMENT 


ITlMCt 

FROM 


TOTAL  WATCH  REMOVED 

DOMING  DCVCLOPMANT: 


IL 


CRIPTION 
URtIDITT 
MD  or 

ILOFMKNT! 


□clear 
□  moo.  turbio 


GALLONS 


□  slightly  CLOUDY 

□  VERY  MUDDY 


ODOR  or 

WATCH. 


WATCH 

OI9CMARCCO 

TO: 


□  GROUNO  SURFACE  □  TANK  TRUCK 


□storm  sewers 
□  drums 


□  stooge  tank 

PQTMgR^ 


SCMH  TO  MATEO 
ATTCO  0(VC(.0H*fNT 


materials  used 


SACKS  OF 
SACKS  OF 


.CEMENT 


GALLONS  OF  GROUT  USED 
SACKS  OF  FOWOEREO  BENTONITE 
POUNDS  OF  BENTONITE  PELLETS 


MIL  FEET  Of  £  INCH  PV£  BLANK  CASING 
12JL  .  ■  FEET  OF  _2l_  INCH  &CSL0TT6D  SCREEN 

Z.o  fit  if**  3-S- 

- -  YARD3  CEMENT-SAND  (REDl-MI XI  ORDERED 

.  YARO3  CEMENT-SANO  (REOI-MIXI  USEO 

NCRETE  PUMPER  USED/  QnO  QYES 


Q  CHRISTY  BOX 

□  COCKING  STEEL  COVER 

INCH  OIAMETER 
STEEL  CONDUCTOR 
CASING 


_ _ INCH  DIAMETER 

BOREHOLE 


BENTONITE-CEMENT 
SEAL  OR 

B-SACK  CEMENT-SANO 


___  ’NCH  DIAMETf 
SgAHLIUbfi  IBtrwe  V 
BLANK  SILT  TRAP 

BOTTOM  well  cap 

it*  IC«t 


HOL  t  CLEANED  OUT  TO 

ILj  ■  — 

BOTT  JU  OF  BOREHOLE 

4L2.IMI 


NOT  TO  SCALE 


AOOlTlONAL  INFORMATION: 


LL  COVER  USEO:  □  LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER _ 


WFlirWTO - 7TFZF55  ;  4^o4FM  7 


i  rr  O/  i  U 


^HalliburtonNUS 

mgcORPORATlON, 

FIELD  WELL  COMPLETION  FORM 


tXLm.  APB 

mlTmOCW:  0  1  ^ 

S?”'0  fll>H  1 

S,n°&L  TJUL'S 

DPI  LLI  NO 
COMPANY: 


(OUIFHCNTI 


SA  r 


e f-r 
□ — 


yt/'iy  fiy.  7/ 

ICH  HOLLOW  3TI 


INCH  HOLLOW  STEM  AUGER 
INCH  ROTARY  WASH 


» _ inch  oiamete 

h*  STEEL  CONDUCTOR 
CASING 

-,to _ 


□  CHRISTY  SOX 

□  LOCKING  STEEL  COVER 


_ _ inch  DIAMETER 

BOREHOLE 
_ to _ »•« 

14—0  BENTONITE  CEMENT 
SEAL  OR 

8 -SACK  CEMENT -SAND 
SEAL 


gallons  or  WATCH 
Utco  OURIMC  OftiLLINAi 


i  10. 


klnt 


t*A 


GALLONS 


MSTMOOOr  DCCONT 
PRIOR  TO  DRILLIN0: 


D£V£LOPMENT 


<T*«£  tJtuL.  DcJ 


M/Tl 

DCVI 


THOD  OF 

ILOPMKHT: 


ItNT 


TIM  C  • 


VISLD: 

N^pm 

TIMti 

PROM 

TO 

DATCt 

VI  CUD: 

GPI^s 

TIME; 

PROM 

TO 

OATS: 

tltLO: 

QPM 

\lMCi 

PR^M 

TO 

OATS: 

VICLDs 

GPM 

T«MC 

from\ 

TO 

OAYti 

TOTAL.  R*TW  PCMOVIB 
OURINC  DCVClOPMKNT! 


ocicRimoft 
©r  tuhioitv 
AT  CNO  or 
DEVELOPMENT; 


odop  or 

WATCH; 


gallons 


□clear 
□  mod.  TURI 


□slightly  cloudy 

> 

□  VERY  MUOOY 


WATCH 

OfSCHAWGKfi 

TO; 


□  GROUNO  SURFACE 
□storm  SEWERS 

□  drums  _ 


D^ank  truck 

□  STORAGE  TANK 
nriTH^R 


DEPTH  to  rater 

AFTCH  OEVCLOPMENTr 


MATERIALS  USED 


1UL 


SACKS  OF 
SACKS  OF 


aLioR  ioAh  Air# sand 


.cement 


jH 


1.3 


JJL 


2.1 


GALLONS  OF  GROUT  USED 
SACKS  OF  POWDERED  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 
FEET  OF  'a~—  INCH  PV£  BLANK  CASING 
FEET  OF  >-■  INCH  fveSLOTTED  SCREEN 

feer  \-ck  if.  *1+  +raj> 


TOP  Oj^ASING  AT 

*-•3  ^^*?eet(SbSv|>at 


Mpw  GROUND  LEVEL 

-  /*>£  INCH  DIAMETER 
BOREHOLE 

ft  _  ^  /7*  ^  f*M>T 

-  INCH  DIAMETER 
SCHEDULE  40  PVC 
BLANK  CASING 

T"  3  .  f to  L» 

SENTONirECCMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 
SEAL 


»o 


£.0 


feat 


BENTONITE  PELLET 
SEAL 

2^  At  a  Siq«a. 


■  h»HC|  (—•‘•i 

SANO PACK 

*ti!L  Q3.  •••» 

-  INCH  OlAMETER 

SLOTTED  (  &  JSlI  ) 
)i»cK »  SCREEN 

iLLto/£u 


INCH  01 AMETER 

55te4 

BLANK  SI  LT  TRAP 

/HL, 

BOT  CM  WELL  CAP 

£ZJL  I«h 


HOLE  CLEANED  OUT  TO 

BOT  ‘OM  OF  BOREHOLE 

£ZJSo« 


_  YARD3  CEMENT-SANO  IREOI-MIX)  OROERED 

_  YARD3  CEMENT-SANO  (REOI-MIX)  used 

CONCRETE  PUMPER  USE07  QNO  QYCS 


NOT  TO  SCALE 

ADDITIONAL  INFORMATION: 


NAME. 


WELL  COVER  USED: 


□  LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER _ 


SENT  BY: BROWN  AND  ROOT,ENV  ; 12-28-35 

WVftfUHAII  O  N 


FIELD  WELL  COMPLETION  FORM 


|W|  liar' 


tOUlfMCMTl 


C3  LQ.  inch  hollow  stem  auger 

□  —  INCH  ROTARY  WASH 


i®»m.l.n«,  T  GALLONS 


INOVMS 
Id«ici.coi 


GALLONS  Or  WATCH 
UJCICO  OUAINO  DRILLING) 


MCTMOO  OF  DCCONTAMINATION 

F«»OR  TO  DNILLINCi 


DEVELOPMENT  ^  W.ll  t>€i/€. 


DCVfLOPMENT 
ICC  A^^DATIi  TIMC) 


i§ 

orv 

— Iffl 


TWIi 

FROM 

TO 

tlMf: 

FROM 

TO 

>C)CMIFT<OM 
>r  runiiDiTT 
r  (hd  or 
iviLorniHTi 


□  CLEAR  \ 

□  MOO.  TURN 


□slightly  cloudy 

□  VERY  MUOOY 


o.scwaoobd  □  GROUND  SURFACE &%A N 
t0:  □  STORM  SEWERS  OSTh) 

_  O  DRUMS  □  OTM 

OCPTh  to  «atc« 

AFTCa  DCVCLOAMCNT; 


MATERIALS  USED 


□  CHRIS rY  BOX 
^LOCKING  STEEL  COVER 
_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ INCH  DIAMETER 

BOREHOLE 


BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 

S 


TOP  OF  CASING  AT 


BELOW  GR 

/P*  turn  DIAMETER 
BOREHOLE 

M  /9*S* I... 

S:  ■  INCH  OIAMETER 
SCHEDULE  40  PVC 
BLANK  CASINO 


SfiNTONlTE-CCMENT 
SEAL  OR 

8-SACK  CEMENT-SAND 
SEAL 

— £L  ’o  3i  9  leer 

BENTONITE  PELLET 


SAND  PACK 
Si-O  i»»i 

•  ^  INCH  OIAMETER 

SLOTTED  V  .0/0  > 

SikKi  SCREEN 

7<  P»n /7-Q  ^ 

_Dl  inch  OIAMETER 
SCHEDULE  40 PVC  S-ST 
BLANK  SILT  TRAP 

L2iOto  l2jOi  m  t 

BOTTOM  WELL  CAP 

i3ji$1an  »S  ^of 

Ns, 

HOLE  CLEANEO  OUT  TO 

3£H  i 

BOTTOM  OF  BOREHOLE 


L«JVER  USED:  ^Sj-OCKING  STEEL  COVER 
O  CHRISTY  BOX 


; 12-28-95  ;  4:55PM  ; 


LiSW;*  5/1C 


SENT  BY: BROWN  AND  ROOT, ENV 

jjSv  Halliburton  NUS 

VffS  CORPORA T I O  N 


FIELD  WELL  COMPLETION  FORM 


JOB 
NUMlCRj 


LOGGED 


Q±IZL 


d»-  /Vlr‘l(Oc>^ 


HA“Ci  MW/  1 1  2>-l 


PROJECT 

MANAGER: 


COlTCQ 
•  Vi 


BISOjq 


DRI  LLINC 
COM  PAN 


CQJIfM  ENT 


DATE: 


13 —  INCH  HOLLOW  STEM  AUGER 


□  . 


_  inch  rotary  wash 


Callows  of  water 
USCO  DURING  DRILLINGt 


J^'&stuxyford 


HOUR* 

D4IILCO: 


GALLONS 


M  CTHOO  OF  decontamination 
WIOITOD.ILU.C, 


£  I  eoja  imov 


SBY^MT  Y~ 

UCTHOOOP  ' 


UCTHOO  OF 
DEVELOPMENT: 

DEVELOPMENT 
■  EGAN  DATE; 


TlMCi 


VICLD: 

riCLOi 


GPW 


GPU 


TlMEi 

PROM 


TO 


timci 

FROM 


viCLOi 

ricuo" 


GPM 


GPM 


TO 


TIME: 

FROM 


TO 


TIME; 

from 


TO 


DATCi 


DATE: 


total  WATER  REMOVED 
DUNING  DEVCLOPMENT! 


GALLONS 


DESCRIPTION 
OF  ruuRlDJTV  ... 
AT  CNO  or 
DEVELOPMENT: 


□  CLEAR 

□  MOO.  TURBID 


□  slicktlv  cloudy 

□  VERY  MUDDY 


ODOM  OF 


WATCH 

oisckarc  eo 

TO: 


□  GROUND  SURFACE 
□storm  sewers 
□drums 


OtfTM  TO  WATCH 
AFTER  DEVELOPMENT; 


□  tank  truck 

□  storage  tank 

□  other _ 


FEET 


materials  used  “ 

~~  av  «»  a  6^00(0  1  ““ 

— L  ^  Z  sacks  of  lYlori*.  ■gfc/g/.  EU±£££s>aC&sduSAHO 


^  L5 


SACKS  OF 


-CEMENT 


S 
/  o 


■  gallons  of  grout  used 

.  SACKS  OF  POWDERED  86 NTONITE 

POUNDSOF  BENTONITE  PELLETS  I  T^gf*fc>uclca:f^ 

FEET  OF - 2*  INCMPVC  BLANK  CASING  F <52  O-uL-f- 

FEET  OF — &.INCH  «2e  SLOTTED  SCREEN 
D-  FT  oP  n.  ttxCJrs  S4,  C,/  {+■  +V-Q^=> 

— “ -  TARO3  CEMENT-SANO  IREDI-Mf  XI  OROEREO 

- — _  YARO3  CEMENT-SAND  IREDI.MIX)  USED 

CONCRETE  PUMPER  USEO?  ]£nO  QYES 

name^  PQa>  tv^jcegt  o  q^o-C.  d^U/^- 

WELL  COVER  USEO:  ^LOCKING  STEEL.  Coves 


=fjf|a 

U--” 


m 

Ml 


m 


NOT  TO  SCALE 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVE 


_ INCH  OIAMETE 

STEEL  CONOUCTOR 
CASING 


.10. 


feet 


_ INCH  OlAMETER 

BOREHOLE 


.10. 


J*ei 


BENTONITE-CEMENT 
SEAL  on 

8-SACK  CEMENTaSANO 

seal 


.  to. 


.feet 


TOP  OF  CASING  AT 

I  FEET<gBOvfe  AT 
BELOW  CflOLfRTTte  VEL 
fO 

~ _ INCH  OlAMETER 

BOREHOLE 

-£_:o_3£,e« 

-  -3L  INCH  OlAMETER 
SCHEOULE  40  PVC 
BLANK  CASING 

Q  .  to  24  Icec 

SEN70NI  TENEMENT 
SEAL  or 

S-SACK  CEMENT-SANO 

seal 

-  Cl  '0-22-  leer 

BENTONITE  PELLET 
SEAL 

"  3^  **~r 

jMUMiCHj 


SAND  PACK 

leer 

INCH  OlAMETER 
SLOTTEO  f  0*0/0  > 


ioclit  SCREEN 

««t 

-  _  INCH  DIAMETER 

SCHEOULE  40  PVO-^V 
BLANK  SILT  TRAP 
i«  ^  >— 

■  BOTTOM  WELL  CAP 

■  HOLE  CLEANED  OUT  TO 

w, 

flOTTOM  of  BOREHOLE 


ADDITIONAL  INFORMATION:  _ 

CgJ nd  (Q-S'S  gftcfc^. 
CcLS<bLAaolAii  3.^.4- 


|  □  CHRISTY  BOX 

—  W 

□  OTHER 

SENT  BY: BROWN  AND  ROOT, BNV 

•••i  Halliburton  NUS 

v!?/  CORPORATION 


; 12-20-30 


* • oorM 


UOH  itr  U/  1U 


FIELD  WELL  COMPLETION  FORM 

Fakr 


fHOJICT 

^llcLKi  rWnVrit^ 


LOCftto  -  ,  ,  . 

■r=  6r.  iM  i  I  text- 


"III  .  , 

"*»«*-  A-A  iAJ  t  lO-S 


DRI  LLI  H  C 
COMPANY) 


CQUITmCNT: 


I  ORILLCRi 


HOURS 

DMILLCO: 


development 


E INCH  HOLLOW  STEM  AUGER 

O _  INCH  ROTARY  WASH  oSillco: 

Gallons  or  watch  _  _ 

uscp  poking  putiLixcj _ gallons 

hctmqo  oy  decontamination  - 

r**°"  TO  °",CI-I"C! _ tsA^curry  CUecx^vn^L 

NT  W)Q 1  \  'Xx&jJzJo oryu  ro4-  f 


{*thoo  or 
kvrLOrMCHT: 


OCVCLO^MCNT 
•  rcVw  OATti 


VICLO; 

YICL.O: 


TOTAL  WATCH  AtMOVCD 

-'u n me  ocvClopmcnt: 


CPU 

TIMti 

FROM 

TO 

OATC: 

'hi 

TIME! 

from 

TO 

OATt: 

\ 

CPM 

TIME: 

TO 

OATC: 

GPM 

t»mW 

fromV 

TO 

OATti 

scHirriON 


□  clear  \ 

□  moo,  ruRSi^ 


gallons 


□  slightly  cloudy 

□  VERY  MUOOY 


Watch 

OlSCH  AKGCQ 

□  ground  surface 

O  TA^K  TRUCK 

TO: 

□storm  sewers 

□  STORAGE  TANK 

□  drums 

□  other  NV 

otPTH  TO  match 
AFTfW  OEv  CLOPMCNTi 


MATERIALS  USED 


- n - Sacks  OF  ilOorir.^Q/H-o  fln-Trtxrto^rnfldte.gA.ur. 

- 0p . . — - CEMENT 

—  gallonsof  grout  used 

- Sacks  of  powdered  bentonite 

- POUNOSOF  0CNTONITE  PELLETS  |  VH  t>ULCk-.€>S 

- -  FEET  OF_dfc^ INCH  PVC  BLANK  CASING  J  .  f>F+ ’  <2-L-X.fr  OPF 

- LQ -  FEET  OF  INCH  bS£*SLOTTED  SCREEN 

■■  ^  .  T-T* o-T  O  iOc>\  ‘S-S  •  -S»  V+  ^Wxo^o 

- - -  YARD3  CEMENT^ANOIaeOl-NIfX)  ORDERED 

“  YARO3  CEMENT-SANO  (RCOI-MIX)  USEO 

CONCR  ETE  PUMPER  USEO?  Q  NO  fV^ec 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ _ INCH  DIAMETER 

BOREHOLE 


BENTONITE-CEMENT 
SEAL  OR 

8 -SACK  CEMENT-SANO 
seal 


TOP  Of  CASING  AT 

*mm*  22l^FEET^BO^)  AT 
BELOW  CROUNITLE  vE 

<“■  £®L- inch  diameter 

BOREHOLE 
-fl-  toJ2&  leet 

- _3l  »nch  diameter 

SCHEDULE  40 PVC 
8LANK  CASING 

^>o  i«i 

- $5  BENTONITE-CEMENT 

^  SEAL  OH 

— □  8 -SACK  CEMENT-SANO 
SEAL 


BENTONITE  PELLET 


SAND  PACK 

-2±.o_2l_(e„ 

5  »NCM  OIAME  TEH 
SLOTTEO  (O  r  e»Ct 
SCREEN  S-S. 


INCH  OIAME  TEH 
SCHEOULE  40P^eS.S, 

blank  silt  trap 

BOTTOM  WELL  CAP 

SS-fi 

HOLE  CLEANED  OUT  TO 
r-et 

bottom  of  borehole 

3^  leer 


NOT  TO  SCALE 

AOOlTlONAL  INFORMATION: 


fcR  USED:  ^LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  other 


USKlJr  7/l( 


SENT  BY: BROWN  AND  ROOT, ENV 

joss*  Halllbuiijon  NOS 

^"CORPORATION 


; 12-28-95  ;  4:57PM 


JO  M 

NAMC: 


PHOJtCT 

MAMACCKj 


ggji  Mkuiiaja _ niik  ia 

QwiluwC  '  IJ|-»  |  ■■’i 

- r<!>  **»*"*> 

B  .  ^  'tL  INCH  HOLLOW  STEM  AUGER 

□ -  INCH  ROTARY  WASH  |SS.“**e«. 

6ALLOWOrwATC«  *  ■ 

2.  gallons/^ 


CACLONS  Or  WATCH 
USCO  OUftiWC  DttLUHCi 


,°toVw?^"T  AM 1  "AT,°" 
development  sn?  uW 

«THooor 
P^VCLOTMCNTj _ 

SC^CLOHMfMT 
ICOAM  OATCi 


fNOUNS 
ONlULtQ 


fgan</ 

r>Lcy\J- 


srno 


TINCr 

FROM 

TO 

▼IMCi 

FROM 

TO 

TIME: 

fROM 

TO 

TOTAL  WATCH!  ft  (MOVE 

outmCoevtcoHM  cht 

DCSCAirTlON 
or  rgjtiiDrrv  f 

at  cno  or 

DCVtLOHMCWTi  - 


oooh  or 

WATCH: 


watca 

O^CHAHOCQ 

TO: 


dchtm  TO  watcn 

QCYCLOHMCNT 

materials  used 
o  V~> 

- _ Z _ '  CACyc  AN 


□  OROUNO SURFACE 
□STORM  SEWERS 

□drums 


©90S  ‘f-S  4-* 


“  POUNOS  OF  BENTONITE  PELLETS  I  AcuLxd2-ftJ- 

- -  FEET  0F_2L_  INCH  PVC  BLANK  CASINO  3 .<T-P4-C-UU>- oCf- 

- — - FE£T  inch  4*  SLOTTED  SCREEN 

- 2 -  S>i  if+YOf 

- - yAR03  CEMENT -SAND  (REOI-MIXI  ORDERCO 

YARO^*  CEMENT-SANO  (REOIAIIXI  USED 
concrete  pumper  usco r  nm  Vvr^ 


sacks  OP  cQSi toe 

SACKS  OP  - 

gallons  of  grout  useo 

SACKS  OP  POW06RE0  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 
FEET  OP_^L_  INCH  PVC  BLANK  CA 

C^TT  Ar-  ^5  _ 5 


-CEM  ENT 


WELL  COVER  USEO:  ^LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER 


_ INCH  OIAMETER 

BOREHOLE 


BENTONITE-CEMENT 
SEAL  or 

B-SACK  CEMENT-SAND 


TOP  OF  CASING  AT 

B^PEgt(ABO^E  AT 

BELOW caounB  LEVEL 

fQ-  INCH  OIAMETER 
BOREHOLE 


6EN70NITE-CEMENT 
SEAL  OR 

6 -SACK  CEMENT-SAND 


SAND  PACK 


-  JaL—  INCH  OlAME  TER 
SLOTTED  (  O.  A/O  i 
•  SCREEN 

-53.tp-*yi<««c 

•  -3L  INCH  OIAMETER 
SCHEOU'.E  40P-V€-  St 
BLANK  SILT  TRAP 

BOTTOM  WELL  CAP 

±LLt", 

HOI.C  CLEANED  OUT  TO 

±IL  IR> 

bottom  OF  borehole 

±£i_.c« 


NOT  TO  SCALE 
AOOITIONAL  INFORMATION: 
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FIELD  WELL  COMPLETION  FORM 
_____ 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

_ INCH  OJAMETER 

STB&L  CONDUCTOR 
CASING 


NAME; 


CQUIPUCNTi 


H 


ia n\  i.-* 


gj-^i^INCH  HOLLOW  5TeM~AUGE«|°7r>'^"^  , 
a - - inch  rotary  wash  fssiSl 

CALLOMOFWATEW  . . . '  *  11  ^ 

“i.c.D.Br,i.D,lw”; _ GALLONS  ^ 

mctmoo  ©r  occontamination  . .  7r  _?%•£  . 

».OK  TO  OHILUAa;  <1^  Q  ^  O  I  ^  tW, 


PRIOR  TO  ORILUNO;  S+tf  CL 

DEVELOPMENT 


MET MOO  or 
OCVfLOPMCNT; 


G,.l^ouniiog| 


OCVCLOPMCNT 
•  SCAN  OATCf 

tlMC: 

nctOi 

GPM 

|t«MC4 

FROM 

TO 

OATC: 

YlCtO) 

GPM 

▼IMC< 

FROM 

TO 

OATCf 

YlUDi 

TIME: 

OATL 

GPM 

i  ^  ft  .  ‘***J'~ 

FROM 

TO 

»  *  w  LU1 

GPM 

TIMCj 

FROM 

TO 

DATA: 

TOTAC  WATCH  ACMOVCO 

OUltfMC  OCVClOPMCNT; 


cscHmriON 
I^UMIOITV 
~Ao  OF 

l,mOPMtHTi 


Odd  a  or 

WATtllj 


WATCH 

OIJCHAACca 

TO; 


Q CLEAR 
□  MOO.TUR8IO 


UGROUNO  SURFACE 
□storm  sewers 

□  ORUMS 


GALLOWS 

□  slightly  clouoy 

□  VERY  MUOOY 


□  TANK  TRUCK 

□storage  TANK 

□  other _ 


.  O  0^0«9^<Sr^-CiC>AJiA/eAJL_ 

- - —  SACKS  OF  ££&££  t=,'  I 

-  SAC«  °*  — - cement 

■"  gallons  of  grout  used 

- SACKS  OF  POWOEREO  BENTONITE 

- J,P,  FOUNDS  OF  BENTONITE  FCLLETS  I  '/a.  hxXckAi-s, 

30 

-  — INCH  PVC  BLANK  CASING  ot  •  5  4  O Cf- 

- LQ. —  FEET  OF  _2_  INCH  MAgVlOTTEO  SCREEN 

— Fl  °£- J2L  ipiCJ-n  ■S-S-Si  I4--Fycl.p 
— —  YARO^  CEMENT-SANO  (REOt-MIX)  ordered 

— -  TARO^  CEMENT-SANO  (R  EDI -Ml  XI  used 

CONCRETE  PUMPEH  USCDf  ONO  ^YES 


Ocftm  to  watch  ”====ft=s 

Arrc*  ocvclopmcnt; 


MATERIALS  USED 


VCR  USED:  O  LOCKING  STEEC  COVER 
□  CHRISTY  BOX 

HOTHCR  U^lo  PV>/>i\P>4- 


NOT  TO  SCALE 


_ INCH  DIAMETER 

BOREHOLE 


BENTONITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 


top  of  casing  at 

^LfECT  ABOVE  AT 
ggcLOgl  GROUND  LEVEL 

LQ  INCH  OIAMETER 
BOREHOLE  _ 

:o  5.^‘feet 

— S-  INCH  OIAMETER 
SCHEDULE  40  PVC 
BLANK  CASING 


BENTONITE-CEMENT 
SEAL  or 

6-SACK  CEMENT-SANO 


~  P*  INCH  OIAMETER 
SCHEOULE  40 PVC 
•LANK  SILT  TRAP 


—  BOTTOM  WELL  CAP 

~  HOLE  CLLANEO  OUT  TO 
SttszOs.  >w 

“  BOTTOM  CF  BOREHOLE 
3 kiSL'c* 


A00ITI0NAL  INFORMATION:  _ 

CaJ0j-t4o>«d  Savid  «- /Oi9p 


gaJ  ojLftQJed  c*  ppuJ“»- 
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FIELD  WELL  COMPLETION  FORM 


40*  |—9* 

NAMC:  TZT 


J  Ol  . 

WUMACWr  Qfl^f 


WCLL 

RAMKt 


t  M  £ )  \  g*r 


mO-SCCT 

MANAGER: 


roiTco 

•V: 


ORILUNC _ 

COMPAMVt 


EQUIPMENT 


gf  JZ ytL  INCH  HOLLOW  STEM  AUGER 


i-fa-rd 


INCH  rotary  wash 


I  NOUNS 
DNILLCO: 


callonsof  WATCH 

USC D  DURING  ORILLINO: 

•RCTHOO  or  Deco  NT  ANIMATION 

PR*o«  TO  DRIUIR0; 

DEVELOPMENT  ^ ,  p 

metnoq  or 
OtvtLOPMCNT; 

OfVELOPMINT 
BEGAN  DATCi 

_ _ GPM  PROM _ 

v»tLDi  THttKi 

_ GPM  PROM _ 

TICUD:  ~  TluC: 

GPM  PROM 

*<CUD;  TiMCi'  ™ 1 1 

_ GPM  I  FROM 

TOTAL  watch  removed 

DURING  OEVClORMCNT: 

OCSCNIFTION  " 

or  turbidity  OCLEAR 

at  eno  or  u 

DEVELOPMENT:  . 

□  MOD.  TURBID 


gallons 

Sk>arto  ngj 

Wj-clt  "P-<A/-£  loOr-runJ-  PoYr>n 


TO 

DATKs 

TO 

OATC: 

TO 

O  A  VC: 

TO 

DATCi 

_ gallons _ 

□  SLIGHTLY  clouoy 

fi 

□  VERY  MUDDY 


ODOPf  OP 
WATCH: 


•MATCH 

discharged 

TO; 


□ground surface  Q  tank  truck 
□storm  SEWERS  □  STORAGE  TANK 

0°«UMS _ □  OTHER _ 


DtPTn  to  WATCH 
ArTCH  OCVCLOPMCNT: 


.cement 


MATERIALS  USED 

Z>  y  OAJKICJU-,  * 

—  -  SAC«  OF  OOste  10/40  A’  IW-hiQ^ 

—  -  SACKS  OF  ..  ..CEMENT 

—  GALLONS  OF  GROUT  USEO 
-  SACKS  OF  POWOEREO  BENTONITE 

— POUNOS  OF  BENTONITE  PELLETS  lJ~2_  ^->i  if  L  a  -i — 

-  FEET  OF_^L  INCH  PVC  BLANK  CASING  -  CUjJ- C/fi-fi- . 

—  -  FEET  OF  J2L_  inch  Awe  SLOTTED  SCREEN 

-3 _  PTel'-^_in£^.s.s.  H 

—  - —  Taro3  CEMENT-SAND  (REOl-MI  XI  ORDERED 

— — —  YARD3  CEMENT.SANO  (REDI-MIXI  USED 
CONCRETE  PUMPER  USEO?  QNO 

NAM£_ _ 

WELL  COVER  USED:  □  LOCKING  STEEL  COVER 

□  CHRISTY  EOX 


■A-  'S’*  bcrr<  WoU  '*X,2.a\  , 

- IZijl  Kf-y-g  j  ‘-lb  O 


Q  CHRISTY  BOX 
□  LOCKING  STEEL  COV£ 


_ INCH  OIAMETQ 

STEEL  CONDUCTOR 
CASING 


_ INCH  DIAMETER 

BOREHOLE 

■■■■  to _ l—t 

BENTONITE-CEMENT 
SEAL  OR 

B-SACK  CEMENT-SAND 
SEAL 


TOP  OF  CASING  AT 

FEET(<BOyt)  AT 
BELOW  GROTWDTTevEL 

DIAMETER 

BOREHOLE  :7'$indn 

tL*.< 

-  _flt:  INCH  OIAMETER 
SCHEOULE  40  PVC 
BLANK  CASING 

£  io^JL.Ieei 

fSENTONI  TE-CEMENT 
SEAL  OR 

]  6-SACK  CEMENTSANO 
SEAL  c- 

.o^llcc, 

■  BENTONITE  PELLET 


SAND  PACK  ,r\ 

-  INCH  01 AME  TER 
SLOTTED  (  .016 
Snc  K  *  SCR  E E  N 

to  ^8  -f»- 1 

-  -2^-  INCH  DIAMETER 
SCHEDULE  40AVGS&- 
BLANK  SI  LT  TRAP 

-  BOTTOM  WELL  CAP 

-  HOLE  .LEANED  OUT  TO 

HQ. 

■  BOTTOM  OF  BOREHOLE 
2^1- *« 


NOT  TO  SCALE 


ADDITIONAL  INFORMATION-  ___ _ _ 

C.  ImUakd  ■Sa»^l  g  L>  «%G  Sg6^ 

g^-P  <Uu^  p>eci  /3-7-e^qjB 

( goJ Pxj-4 rrT> Cr>L S  IpOGE-d 
7a  « feaPyU^X-L  vvl  j  ‘a  I  nLK 
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SAMPLE  LOCATION/ELEVATION  • 
EAKEK  AIK  FORCE  BASE,  ARKANSAS 


S*TTIj>lltt 

Point 

Grand 

(  Cooed  ina  v>* 

Sum 

TOC 

Elcvttioo 

Northing 

rwiun 

249  32 

399301.20 

2604930.49 

BX 

FW1103 

249.99 

599245.87 

2605004.10 

BX 

MW1J04 

251.48 

599380.79 

2605116.02 

HX 

rwnos 

251.14 

59934038 

260498432 

EX 

TW1106 

250.98 

599356.10 

2604925.65 

BX 

rwno7 

251.31 

59937734 

2605044.84 

BX 

TW1 108 

250.75 

599297.47 

2605018.95 

BX 

rwii09 

250.89 

599269.70 

2605047.84 

BX 

MW1I10 

251.23 

59928535 

2605052.46 

BX 

Mwnn 

23132 

599445.92 

2605047.22 

BX 

IW1112 

250.86 

59934837 

2605017.22 

BX 

rwni3 

252-01 

599449.00 

2604918.04 

BX 

MWI114 

25134 

599513.89 

2604985.04 

BX 

MW11I5 

250.37 

59935532 

2604845.78 

BX 

MWI  116 

250.62 

599187.31 

2604940.79 

BX 

TW|  117  | 

250.83 

599261.14 

2605070.50 

r  bx 

rwiiiB 

250.42 

599233.00 

2605100.52 

BX 

MW1119 

249.75 

599198.81 

2605113.49 

BX 

MWI  120 

251.73 

599447.41 

2604838.18 

BX 

MWU21 

253.16 

250.97 

599307.09 

2605212.18 

BX 

Mwim 

253.02 

250.68 

599488.98 

2605029.14 

BX 

MWI  123 

253.56 

251.13 

599426.94 

2604884.90 

BX 

MWI 124 

253.58 

251.93 

599440.75 

2604894.57 

BX 

MWI  125 

*53.** 

2*0.58 

87*517.  72- 

2407778,87 

BX 

MWI  126 

253.7* 

2.50.7 1 

577313-88 

2-C©M®7.l7 

BX 

MWI  127 

£SC. 

2*0.76 

511181-88 

Z6eH<W.*7 

BX 

MWI  128 

STU1 

.  i 

kiiAic  T«  fit 

*TK<we.*3VO 

BX 

CM3 

T 

251.12 

599361.54 

2604978.20 

BX 

CF26 

251.12 

599356.27 

2604925.70 

BX 

BI 

252.18 

59938638 

2605029.03 

BX 

B2 

251.96 

599388.57 

2605019.62 

BX 

B3 

251.85 

599388.65 

2605008.02 

BX 

B4 

251.75 

599381.05 

260499938 

BX 

B5 

251.64 

599373.17 

2604995.29 

BX 

B6 

251.77 

599350.54 

2604998.47 

BX 

B7 

250.97 

599348.42 

2605017.32 

BX 

B8 

250.98 

59934035 

2605031.63 

BX 

B9 

8S1.12 

59934735 

2605041 38 

BX 

BIO 

251.23 

599354.04 

2605048.24 

BX 

Bit 

251.26 

599361.16 

2605055.91 

BX 

B12 

25136 

599376.42 

2605049.23 

BX 

BI3 

25230 

599393.30 

2605039.89 

BX 

P*ge7 
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MW1 126-falling  head  test  2,  BX  Shoppette 
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WHITE  LAND  SURVEYING 

Tim  White,  RLS  AR-MO 
3790  North  Co.  Road  #667 
Blytheville,  AR  72315 
(SOI)  762-5645 
1-800-474-0105 


TODD  HERRINGTON 
PARSONS  ENGINEERING  SCIENCE,  INC. 
1700  BROADWAY,  SUITE  900 
DENVER,  CO  80290 


Dear  Todd; 

I  have  enclosed,  along  with  your  map,  a  diskette  which  can  be  used  with  your 
company’s  AutoCAD  system.  The  DXF  and  ASCII  files  consist  of  coordinates  and 

elevations  of  all  surveyed  points,  and  the  DWG  file  is  the  plan  view,  which  is  also  en¬ 
closed. 

Thanks  for  the  opportunity  of  working  with  you  and  your  company.  If  you  should 
have  any  questions,  please  feel  free  to  call. 


Sincerely, 

jfc*.  6/Xzt  yy?* 

Tim  White,  RLS1241 


SURVEY  LOCATIONS  (MONITORING  WELLS,  ETC.)  AT  THE  BX  SERVICE  STATION, 

EAKER  AIR  FORCE  BASE,  BLYTHEVILLE,  ARKANSAS.  . . 

•»* 


f'  y  <TATF  OF 


Surveyed  &  prepared  by:  White  Land  Surveying 

Blytheville,  AR 
(501)  762-5645 

1-800-474-0105  i  O  V 

\  \  /  j 

For:  Parsons  Engineering  Science,  Inc\ 


/  >  <!tateof% 

*  /  ^ARKANSAS  \ 

“1241  /  *\ 


f 


iaturb 


Denver ,  CO 


HORIZONTAL  DATUM  =  NAD27 


VERTICAL  DATUM  =  NAVD88 


PT . #  NORTHING 


EASTING 


ELEV. 


DESCRIPTION 


599296.31 
598983.47 

599527.42 

599526.41 

599416.63 

599417.72 
599418.00 

599531.66 

599533.45 
599534.39 

599659.64 

599661.89 

599661.32 
599522.92 

599447.45 

599447.21 

599335.66 

599334.85 

599355.32 

599355.22 

599426.89 

599425.34 
599440.61 

599438.98 
599513.94 

599513.41 

599488.96 

599487.43 

599453.73 
599446.02 

599446.51 
599432.75 

599436.22 
599410.72 

599410.96 
599388.01 
599382.70 

599377.99 

599356.27 
599355.80 

599348.97 

599301.35 

599301.67 

599337.51 

599340.74 

599344.85 

599343.28 


2604671.34 

2605707.85 

2604778.67 
2604780.50 

2604766.40 
2604764.94 
2604762.27 
2^)4838.12 
2604836.59 
2604835.26 
2604910.06 

2604908.19 

2604902.68 
2604911.06 

2604838.22 
2604838.92 
2604815.53 
2604814.31 

2604845.79 
2604846.14 
2604884.87 

2604886.19 
2604894.42 
2604895.62 
2604985.04 

2604985.35 
2605029.03 
2605030.08 

2605056.64 
2605047.07 
2605046.81 

2605055.80 
2605031.52 
2604970.12 
2604969.66 
2604999.77 
2604982.96 

2604957.36 
2604925.71 
2604925.84 
2604940.56 

2604930.41 

2604930.42 
2604974.83 

2604974.68 

2604981.22 
2604981.44 


248.74 
0.00 

252.64 

249.57 
242.89 

242.96 

241.66 
242.86 
242.92 

241.59 

242.71 

242.92 

242.14 
250.70 

250.70 

250.85 
249.51 

249.58 
249.35 

249.53 

252.72 
250.33 

253.13 

250.53 
250.62 
250.80 
252.19 

249.70 
250.25 
250.31 
250.43 

250.59 

250.59 
250.48 
250.61 
250.63 

250.41 

250.42 

249.92 
250.12 

249.74 
248.47 

248.67 

249.97 

249.85 

250.13 

250.15 


MON.  "FOURTH  MSL" 

MON.  "COMBAT" 

TW1125 ,  TOC 
TW1125 ,  GROUND 
BANK,  NE/SW  DITCH 
TOP  OF  WATER,  SAME 
BOTTOM  OF  DITCH,  SAME 
BANK,  NE/SW  DITCH 
TOP  OF  WATER,  SAME 
BOTTOM  OF  DITCH,  SAME 
CCC,  TOP  OF  BANK 
CCC,  TOP  OF  WATER 
CCC,  BOTTOM  OF  DITCH 
ESSB-25 ,  GROUND 
TW1120,  TOC 
TW1120 ,  GROUND 
ESS18,  GROUND 
18ESLF,  GROUND 
TW1115 ,  TOC 
TW1115 ,  GROUND 
TW1123,  TOC 
TW1123 ,  GROUND 
TW1124,  TOC 
TW1124,  GROUND 
TW1114 ,  TOC 
TW1114 ,  GROUND 
TW1122 ,  TOC 
TW1122 ,  GROUND 
16ESLF,  GROUND 
TW1111 ,  TOC 
TW1111 ,  GROUND 
17ESLF,  GROUND 
15ESLF,  GROUND 
TW1101 ,  TOC 
TW1101,  GROUND 
ESSB-24 ,  GROUND 
14ESLF,  GROUND 
J  SAMPLE,  GROUND 
TW1106.,  TOC 
TW110&<  ;  GROUND 
12ESLF,  GROUND 
TW1102,  TOC 
TW1102 ,  GROUND 
ESMP-23 ,  GROUND 
23ESLF,  GROUND 
ESSB-29 ,  GROUND 
13ESLF,  GROUND 


48- 

599340.65 

2604984.33 

250.12 

49- 

599341.07 

2604984.19 

250.31 

50- 

599318.25 

2605021.07 

249.67 

51- 

599319.43 

2604996.46 

249.12 

52- 

599319.72 

2604996.18 

249.34 

53- 

599293.75 

2605004.39 

249.18 

54- 

599294.23 

2605004.31 

249.53 

55- 

599301.66 

2605020.00 

249.65 

56- 

599350.84 

2605059.69 

250.06 

57- 

599343.01 

2605061.21 

250.11 

58- 

599343.68 

2605060.99 

250.35 

59- 

599395.89 

2605069.31 

250.70 

60- 

599381.05 

2605116.10 

250.45 

61- 

599381.60 

2605115.99 

250.63 

62- 

599398.85 

2605116.62 

251.21 

63- 

599399.75 

2605116.31 

251.19 

64- 

599298.78 

2604978.97 

248.81 

65- 

599284.05 

2605003.11 

249.43 

66- 

599269.94 

2605047.82 

249.84 

67- 

599270.28 

2605047.60 

250.03 

68- 

599285.49 

2605062.49 

250.21 

69- 

599285.11 

2605062.44 

250.35 

70- 

599361.75 

2605095.14 

250.32 

71- 

599319.60 

2605054.39 

251.02 

72- 

599302.75 

2605071.80 

251.03 

73- 

599257.68 

2605123.63 

250.21 

74- 

599301.37 

2605069.68 

250.98 

75- 

599319.12 

2605051.35 

250.95 

76- 

599262.99 

2604997.12 

249.53 

77- 

599245.16 

2605015.72 

249.53 

78- 

599114.23 

2605089.37 

248.95 

79- 

599208.21 

2604990.65 

248.30 

80- 

599263.26 

2604912.89 

247.86 

81- 

599273.71 

2604860.25 

247.81 

82- 

599272.77 

2604708.60 

248.49 

83- 

599182.29 

2604946.92 

249.72 

84- 

599182.92 

2604947.40 

249.90 

85- 

599187.57 

2604940.78 

249.55 

86- 

599188.13 

2604941.16 

249.89 

87- 

599177.18 

2605359.51 

248.72 

88- 

599198.74 

2605113.41 

248.64 

89- 

599198.43 

2605113.32 

248.86 

90- 

599123.74 

2605141.50 

249.27 

91- 

599124.54 

2605141.16 

249.26 

92- 

599202.63 

2605253.95 

249.35 

93- 

599203.68 

2605253.10 

249.55 

94- 

599204.77 

2605252.01 

249.41 

95- 

599231.25 

2605347.22 

242.94 

96- 

599232.26 

2605348.06 

242.79 

97- 

599233.72 

2605349.21 

241.79 

98- 

599313.82 

2605207.19 

252.80 

99- 

599315.66 

2605208.02 

250.01 

100- 

599307.39 

2605212.01 

252.24 

101- 

599309.53 

2605213.40 

249.86 

102- 

599298.62 

2605162.27 

248.97 

103- 

599303.75 

2605161.74 

249.02 

104- 

599320.02 

2605155.91 

249.43 

105- 

599416.04 

2605152.00 

243.01 

106- 

599418.31 

2605154.06 

242.82 

107- 

599419.43 

2605155.65 

242.06 

108- 

599317.42 

2605140.95 

250.09 

109- 

599299.99 

2605124.31 

250.96 

110- 

599279.69 

2605144.83 

251.01 

TW1105, 
TW1105, 
10ESLF, 
CPT-22 , 
CPT-22 , 
TW1108 , 
TW1108 / 
ESSB-27, 


TOC 

GROUND 

GROUND 

TOC 

GROUND 

TOC 

GROUND 

GROUND 


GND 


ESSB-28 ,  GROUND 
MW1128 ,  TOC 
MW1128 ,  GROUND 
22ESFL/ESSB22 , 
MW1104,  TOC 
MW1104,  GROUND 
ESMP-19S ,  TOC 
ESMP-19S ,  GROUND 
11ESLF,  GROUND 
ESSB-26 ,  GROUND 
TW1109 ,  TOC 
TW1109 ,  GROUND 
TW1110,  TOC 
TW1110,  GROUND 
BX  BLDG.  CORNER 

BX  BLDG.  CORNER 

BX  BLDG.  CORNER 

BX  BLDG.  CORNER 

COR.  OF  CANOPY 
COR.  OF  CANOPY 
COR.  OF  CANOPY 
COR.  OF  CANOPY 
C/L  3RD,  C/L  AR  AVE. 

C/L  3RD,  P.C. 

C/L  3RD,  P.O.C.  d 

C/L  3RD,  P.T.  V 

C/L  3RD  @  DITCH 
MW1127,  TOC 
MW1127,  GROUND 
MW1116,  TOC 
MW1116,  GROUND 
TURNING  POINT 
MW1119,  TOC 
MW1119,  GROUND 
ESMP-7S,  TOC 
ESMP-7S ,  GROUND 
ESMP-6D,  TOC 
ESMP-6D/6S ,  GROUND 
ESMP-6S ,  TOC 
DDD,  BANK 
DDD,  TOP  OF  WATER 
DDD,  BOTTOM  OF  DITCH 
MW1126,  TOC 
MW1126,  GROUND 
MW1121,  TOC 
MW1121,  GROUND 
ESMP-20S,  GROUND 
20ESLF,  GROUND 
21ESLF,  GROUND 
BBB,  BANK 
BBB,  TOP  OF  WATER 
BBB,  BOTTOM  OF  DITC 
BX  BLDG.  CORNER 
BX  BLDG.  CORNER 
BX  BLDG.  CORNER 


111- 

599433.23 

2605219.08 

251.62 

ESMP-2S, 

TOC 

112- 

599432.28 

2605219.72 

251.65 

ESMP-2D, 

TOC 

113- 

599431.45 

2605220.95 

251.47 

ESMP-2S/2D,  GROUND 

114- 

599543.34 

2605194.96 

252.04 

ESMP-4S , 

TOC 

115- 

599542.74 

2605194.32 

252.08 

ESMP-4S, 

GROUND 

116- 

599538.88 

2605107.12 

251.36 

ESMP-3S , 

TOC 

117- 

599538.36 

2605106.40 

251.56 

ESMP-3S , 

GROUND 

599471.44 

2605273.69 

251.22 

ESMP-5S , 

TOC 

§#- 

599471.77 

2605274.63 

251.25 

ESMP-5S, 

GROUND 

1K- 

599418.91 

2605339.00 

248.83 

ESMP-9S , 

TOC 

121- 

599419.29 

2605339.90 

248.94 

ESMP-9S, 

GROUND 

122- 

599238.12 

2605417.29 

251.41 

ESMP-8S, 

TOC 

123- 

599239.08 

2605416.65 

251.48 

ESMP-8S , 

GROUND 

APPENDIX  B 


PREVIOUS  ANALYTICAL  AND  UNPUBLISHED  DATA 
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APPENDIX  B 

SUMMARY  OF  PREVIOUS  SOIL  ANALYTICAL  DATA 
BX  SHOPPETTE  (SITE  Ell) 
DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Borehole  ID 

Date 

Depth 
(ft  bgs) 

Benzene 

(mg/kg) 

Toluene 

(mg/kg) 

Ethylbenzne 

(mg/kg) 

Total 

Xylenes 

(mg/kg) 

Total 

BTEX 

(mg/kg) 

IPH 

(mg/kg) 

B-l 

2/91 

s-io* 

6.2 

47 

14 

80 

147.2 

322 

15 

2.4 

8.2 

4.5 

17 

32.1 

176 

B-2 

2/91 

5-10 

2.3 

24 

7.7 

40 

74 

248 

15 

3.1 

8.6 

0.3 

2.1 

14.1 

478 

B-3 

2/91 

5-10 

14 

250 

62 

300 

626 

338 

15 

3.6 

16 

1.8 

9.8 

31.2 

176 

B-4 

2/91 

5-10 

ND* 

22 

3.7 

14 

39.7 

484 

15 

ND 

ND 

ND 

ND 

ND 

477 

B-5 

2/91 

5-10 

15 

130 

22 

90 

257 

559 

15 

2.4 

15 

3.9 

16 

37.3 

351 

B-6 

2/91 

5-10 

1.5 

18 

2.5 

14 

36 

218 

15 

1.6 

6.2 

1 

4.6 

13.4 

147 

B-7 

2/91 

5-10 

3.8 

44 

7.3 

44 

99.1 

212 

15 

1.1 

0.9 

0.2 

0.1 

2.3 

247 

B-8 

2/91 

5-10 

5 

27 

7 

39 

78 

157 

15 

ND 

ND 

ND 

ND 

ND 

163 

B-9 

2/91 

5-10 

7.6 

43 

16 

88 

154.6 

136 

15 

1.6 

1.4 

0.2 

0.5 

3.7 

179 

^  B-10 

2/91 

5-10 

11 

72 

20 

110 

213 

152 

1 

15 

ND 

ND 

ND 

ND 

ND 

203 

V  B-ll 

2/91 

5-10 

3.2 

15 

2.8 

14 

35 

234 

15 

1.9 

5.2 

0.6 

2.2 

9.9 

240 

B-12 

2/91 

5-10 

6.3 

35 

8.2 

44 

93.5 

207 

15 

1.6 

5.2 

0.5 

2.4 

9.7 

210 

B-13 

6/91 

5-10 

5.3 

24 

6.8 

33 

69.1 

<30 

15 

0.7 

1.1 

ND 

0.4 

2.2 

<30 

20 

0.8 

1.2 

0.2 

0.8 

3 

<30 

B-15 

6/91 

5-10 

5.1 

4.2 

9.4 

73 

91.7 

46 

15 

7.9 

30 

6.1 

27 

71 

<30 

20 

3.7 

16 

4.5 

24 

48.2 

35 

B-16 

6/91 

5-10 

9 

37 

11 

46 

103 

<30 

15 

ND 

ND 

ND 

ND 

ND 

<30 

20 

ND 

ND 

ND 

0.5 

0.5 

<30 

B-17 

6/91 

5-10 

2.3 

13 

4.3 

26 

45.6 

<30 

B-18 

6/91 

5-10 

7.2 

20 

3.7 

22 

52.9 

<30 

15 

•  6.2 

19 

5.2 

24 

54.4 

<30 

B-19 

6/91 

5-10 

0.5 

3 

5.4 

19 

27.9 

<30 

15 

0.6 

1.8 

ND 

0.7 

3.1 

<30 

• 

20 

0.7 

1.9 

0.3 

0.8 

3.7 

<30 

l:\45015\woricplan\tables\SOILBTEJCXLS 


APPENDIX  B 

SUMMARY  OF  PREVIOUS  SOIL  ANALYTICAL  DATA  (CONCLUDED) 
BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OFRNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS _ 


Borehole  ID 

Date 

Depth 
(ft  bgs) 

Benzene 

(mg/kg) 

Toluene 

(mg/kg) 

Ethylbenzne 

(mg/kg) 

Total 

Xylenes 

(mg/kg) 

Total 

BTEX 

(mg/kg) 

TPH 

(mg/kg) 

B-20 

6/91 

5-10 

3.3 

26 

ND 

26 

55.3 

<30 

15 

37 

280 

68 

400 

785 

<30 

20 

14 

130 

31 

160 

335 

<30 

B-21 

6/91 

5-10 

18 

84 

15 

100 

217 

30 

15 

13 

54 

18 

83 

168 

64 

20 

8.4 

22 

4.7 

27 

62.1 

<30 

B-22 

6/91 

5-10 

5.3 

32 

7.5 

44 

88.8 

<30 

15 

15 

65 

10 

51 

141 

<30 

B-23 

6/91 

5-10 

1 

17 

7.1 

28 

53.1 

<30 

15 

0.6 

2 

1.9 

7.8 

12.3 

<30 

B-24 

6/91 

5-10 

1.3 

17 

11 

29 

58.3 

<30 

15 

0.2 

2.3 

1.6 

7.1 

11.2 

<30 

20 

0.2 

0.6 

0.2 

0.9 

1.9 

<30 

B-25 

6/91 

5-10 

4.4 

28 

7.9 

44 

84.3 

<30 

15 

0.2 

0.8 

0.1 

0.8 

1.9 

<30 

B-27 

6/91 

5-10 

2.4 

23 

9.2 

36 

70.6 

<30 

15 

1.1 

10 

1.6 

15 

27.7 

<30 

TW1103 

12/11/95 

3 

<1 

<1 

<1 

3 

3 

<20 

10 

<1 

<i 

<  1 

<1 

<1 

<20 

22 

ND 

<i 

<  1 

<1 

<1 

<20 

TW1108 

12/i4/95 

5 

<1 

<i 

<  1 

3 

3 

<20 

17 

<1 

<i 

1 

4 

5 

<20 

21 

<1 

<i 

<  1 

<1 

<1 

<20 

TW1109 

12/14/95 

6 

5 

17 

17 

78 

123 

172 

10 

<1 

<  1 

<1 

<1 

<1 

<20 

18 

<1 

<1 

<1 

<1 

<1 

<20 

TW1110 

12/14/95 

6-7 

2 

58 

19 

93 

172 

23 

8.5 

1 

19 

<1 

51 

71 

<20 

16.5 

<1 

3 

<1 

3 

6 

<20 

MW1121A 

4/8/95 

NA* 

ND 

ND 

ND 

ND 

ND 

ND 

MW1122A 

4/7/95 

NA 

<  1 

<1 

ND 

ND 

<1 

ND 

MW1123A 

8/11/95 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

SB1129A 

4/6/95 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

SB1130A 

4/6/95 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

SB1131A 

4/7/95 

NA 

<1 

<1 

ND 

ND 

<1 

ND 

SB1132A 

4/9/95 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

SB1133A 

4/7/95 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

SB1134A 

4/8/95 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

SB1135A 

4/7/95 

NA 

0.9 

2.7 

1.1 

5.4 

10.1 

38 

SB1135B 

4/7/95 

NA 

6.1 

27 

15 

74 

122.1 

570 

1  5-10  foot  samples  were  composited  at  5  and  10  feet. 
W  ND  =  not  detected. 
d  NA  =  data  not  available. 

Sources:  Halliburton  NUS,  1992  and  1995. 
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DATE: 

PAGE: 


12/04/95 

1 


Brown  &  Root  Environmental 
800  Oak  Ridge  Turnpike 
Suite  A-600 
Oak  Ridge,  TN  37830 


PACE  Project  Number:  607292 
Client  Project  ID:  Eaker  AFB  -  0114 
SDG  Number:  BR7292 


Attn:  Mr.  Mike  Albert 
Phone:  615-483-9900 


PACE  Sample  No:  60544772 

Client  Sample  ID:  E11-GW-MW1125 

Parameters  Results 

Units 

Date  Collected:  11/08/95 

Date  Received:  11/09/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnote 

Wet  Chemistry 

Nitrogen,  Nitrite 

i 

Nitrogen,  Nitrite 

0.02 

mg/L 

0.01 

11/10/95  EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

11/10/95  EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 
ChlorideCAutoFerri cyanide) 

ND 

mg/L 

0.01 

11/10/95  EPA  354.1  . 

woe 

Chloride 

Total  Dissolved  Solids 

3 

mg/L 

1 

11/21/95  EPA  325.2 

woe 

Total  Dissolved  Solids 

Total  Suspended  Solids 

244 

mg/l 

5 

11/14/95  EPA  160.1 

MJW 

Total  Suspended  Solids 

Fluoride 

ND 

mg/L 

5 

11/14/95  EPA  160.2 

MJW 

^^^Fluoride 
|^^fate,  Total 

0.4 

mg/L 

0.1 

11/30/95  EPA  340.2 

GMF  16984-48-8 

HBulfate,  Total 
^Wosphorus,  Total 

20 

mg/L 

1 

11/22/95  EPA  375.3 

woe 

Phosphorus 

Alkalinity,  Total 

ND 

mg/L 

0.05 

11/28/95  EPA  365.2 

MJW  7723-14-0 

Alkalinity,  Total 

Bromide 

190 

mg/L 

1 

11/20/95  EPA  310.1 

woe 

Bromide 

GC  --  Volatiles 

ND 

mg/l 

0.5 

11/30/95  EPA  300 

woe 

TPH,  Water,  Purge  by  Mod.  8015 


Total  Petroleum  Hydrocarbons 

0.7 

mg/L 

0.5 

11/13/95 

EPA  Mod  8015  pur 

BDT 

a,a,a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 

77 

X 

11/13/95 

EPA  Mod  8015  pur 

BDT 

2164-17-2 

Benzene 

40 

ug/L 

2 

11/13/95 

EPA  8020 

BDT 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

*  11/13/95 

EPA  8020 

BDT 

100-41-4 

Toluene 

ND 

ug/L 

2 

11/13/95 

EPA  8020 

BDT 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

11/13/95 

EPA  8020 

BDT 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

98 

X 

11/13/95 

EPA  8020 

BDT 

2164-17-2 

An  Equal  Opportunity  Employer 


DATE:  12/04/95 
PAGE:  2 


DATE:  12/04/95 
PAGE:  4 


PACE  Sample  No: 
Client  Sample  ID: 


60546298 
El 1-GW-MW1127 


Date  Collected: 
Date  Received: 


PACE  Project  Nunber:  607292 
Client  Project  ID:  Eaker  AFB  -  0114 


11/09/95 
11/10/95 


Parameters 


Footnot 


f  ^ 

L  A 


An  Equal  Opportunity  Employer 


PACE  Sample  No:  60546306 

Client  Sample  ID:  E11-GW-MW1128 


DATE:  12/04/95 
PAGE:  5 

PACE  Project  Number:  607292 
Client  Project  ID:  Eaker  AFB  -  0114 


Date  Collected:  11/09/95 

Date  Received:  11/10/95 


Parameters 


Wet  Chemistry 
Nitrogen,  Nitrite 
Nitrogen,  Nitrite 
Nitrogen,  Nitrate 
Nitrogen,  N02  plus  N03,  Water 
Ch lor ideCAutoFerri cyanide) 
Chloride 

Total  Dissolved  Solids 
Total  Dissolved  Solids 
Total  Suspended  Solids 
Total  Suspended  Solids 
Fluoride 
Fluoride 
Sulfate,  Total 
Sulfate,  Total 
Phosphorus,  Total 
Phosphorus 
Alkalinity,  Total 
Alkalinity,  Total 
Bromide 
Bromide 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 
a, a, a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 
Benzene 
Ethyl  Benzene 
Toluene 

Xylene  (Total) 
a,a,a-Trif luorotoluene  (S) 


Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS#  Foot 

0.03 

mg/L 

0.01 

11/10/95 

EPA  354.1 

woe 

ND 

mg/L 

0.01 

11/10/95 

EPA  354.1 

woe 

0.03 

mg/L 

0.01 

11/10/95 

EPA  354.1 

woe 

19 

mg/L 

1 

11/21/95 

EPA  325.2 

woe 

277 

mg/L 

5 

11/14/95 

EPA  160.1 

MJW 

29 

mg/L 

5 

1 J/14/95 

EPA  160.2 

MJW 

0.2 

mg/L 

0.1 

11/30/95 

EPA  340.2 

GMF 

16984-48-8 

30 

mg/L 

1 

►11/22/95 

EPA  375.3 

woe 

0.68 

mg/L 

0.05 

11/28/95 

EPA  365.2 

MJW 

7723-14-0 

180 

mg/L 

1 

11/20/95 

EPA  310.1 

woe 

ND 

mg/L 

0.5 

11/30/95 

EPA  300 

woe 

ND 

mg/L 

0.5 

11/17/95 

EPA  Mod  8015 

pur 

BDT 

78 

X 

11/17/95 

EPA  Mod  8015 

pur 

BDT 

2164-17-2 

ND 

ug/L 

2 

11/17/95 

EPA  8020 

BDT 

71-43-2 

ND 

ug/L 

2 

11/17/95 

EPA  8020 

BDT 

100-41-4 

ND 

ug/L 

2 

11/17/95 

EPA  8020 

BDT 

108-88-3 

ND 

ug/L 

5 

11/17/95 

EPA  8020 

BDT 

1330-20-7 

103 

X 

11/17/95 

EPA  8020 

BDT 

2164-17-2 

An  Equal  Opportunity  Employer 


Rick  McComb 
AFBCA/OL-J 
Eaker  AFB 

Gosnell,  AR  72319-0400 
Saskia  Hoffer 

Parsons  Engineering  Science 
1700  Broadway  Ste.  #900 
Denver,  CO  80290 


Dear  Saskia: 

The  enclosed  information  is  the  UST  excavation  and  sampling  information  you  requested 
regarding  the  four  UST’s  removed  at  the  BX  Shoppette.  If  there  is  anything  else  you  need 
please  contact  Jerry  Branum,  Randall  Looney  or  myself  here  on  base. 


Rick  McComb 


TABLE  4:  UST  CONFIRMATORY  SAMPLE  ANALYTICAL  RESULTS 


* 


Ust/Ows  Removal,  Eaker  AFB,  Biythevitle,  Arkansas 


CwtncfNo.  F4 1*4-99-4694,  DO  Mo.  9002 
USTVOWS  Report 
P*t«  27 
Frtroarr  20. 1994 


TABLE  6:  QUANTITY  AND  ORIGIN  OF  UST/OWS  PCS  PLACED  INTO  BIOCELLS 


Eaker  AFB 

UST  &  OWS  Removal  Project  -  Soil  Quantity  and  Origin 
Contract  No.  F4 1 624-94-D-8094  Delivery  Order  No.  0002 


UST  | 

- m - 1 

Existing  Biocells 

Vessel  No. 

Qunnity 

Excavated 

Uiocelt 

Vessel  No. 

Quantity 

Excavated 

Dioccll 

Cell 

Location 

Quantity 

Transfcred 

Biocell 

160  A 

150  CY 

BX 

106 

50  CY 

BX 

WSA  2 

500  CY 

BX 

160  B 

150  CY 

BX 

214 

15  CY 

BX 

WSA  5 

100  CY 

BX 

160  C 

150  CY 

BX 

237 

15  CY 

BX 

WSA  7 

100  CY 

BX 

160  D 

150  CY 

BX 

410 

15  CY 

BX 

WSA  8 

50  CY 

BX 

p^m 

400  CY 

BX 

412 

45  CY 

BX 

WSA  9 

150  CY 

BX 

mm 

10  CY 

BX 

452 

*  40  CY 

BX 

WSA  II 

50  CY 

BX 

■  m 

15  CY 

BX 

453 

40  CY 

BX 

WSA  I2E 

50  CY 

BX  | 

4  10  A 

550  CY 

RV 

455  B 

250  CY 

BX 

WSA  I2W 

50  CY 

BX  i 

4  10  U 

550  CY 

RV 

467 

250  CY 

BX 

CM  14 

200  CY 

BX  ' 

4 10  C 

550  CY 

RV 

468  A 

75  CY 

BX 

FR  15 

50  CY 

BX 

4 10  D 

550  CY 

RV 

1236 

250  CY 

BX 

FR  16 

150  CY 

BX 

4 10  E 

550  CY 

RV 

1305 

10  CY 

BX 

RV  19 

50  CY 

RV 

410  F 

550  CY 

RV 

1344 

130  CY 

BX 

RV  20 

150  CY 

RV 

4 10  G 

550  CY 

RV 

4 10  II 

550  CY 

RV 

455 

550  CY 

RV 

1288 

20  CY 

BX 

1344  A 

175  CY 

BX 

1344  D 

175  CY 

BX 

TOTAL 

6345  CY 

1185  CY 

1650  CY 

I  TOTAL  SOIL  IN  NEW  CELLS  9180  CY 


Working  Copy 


Do  Not  Cite  or  Quote 


UNDERGROUND  STORAGE  TANK  CONTENTS 
SAMPLING  CHART 


C 


&R  International,  Inc. 
Eaker  AFB  -  206179.0002 


Tank 

Date  Sampled 

Duplicate 

Analysis 

Date  Shipped 

Data  Recieved 

410A 

7-26-95 

a,b,c,d,e,f,g 

7-26-95 

YES 

410B 

7-26-95 

a,b,c,d,e,f,g 

7-26-95 

YES 

410C 

7-26-95 

a,b,c,d,e,Lg 

7-26-95 

YES 

410D 

7-26-95 

a,b,c,d,e,f,g 

7-26-95 

YES 

410E 

7-26-95 

a,b,c,d,e,f,g 

7-26-95 

YES 

410F 

7-26-95 

a,b,c,d,e,f,g 

7-26-95 

YES 

410G 

7-26-95 

a,b,c,d,e,fjg 

7-26-95 

YES 

410H 

7-26-95 

a,b,c,d,e,f,g 

7-26-95 

YES 

160  A 

7-27-95 

a,b,c,d,e,f,g 

7-27-95 

YES 

160B 

7-27-95 

a,b,c,d,e,£g 

7-27-95 

YES 

160C 

7-28-95 

a,b,c,d,e,f,g 

7-28-95 

YES 

160D 

7-27-95 

a,b,c,d,e,f,g 

7-27-95 

YES 

468 

7-27-95 

a,b,c,d,e,Lg 

7-27-95 

YES 

214 

7-27-95 

a,b,c,d,e,f,g 

7-27-95 

YES 

1344 A 

7-30-95 

1344B 

a,b,c,d,e,fg 

8-1-95 

YES 

1344C 

7-30-95 

a,b,c,d,e,f;g 

8-1-95 

YES 

204A 

7-30-95 

204B 

a,b,c,d,e,f,g 

8-1-95 

YES 

455 

7-30-95  <^>V) 

a,b,c,d,e,f,g 

8-1-95 

YES 

203 

8-3-95  & 

8-6-95 

a,b,c,d,e,f,g 

8-3-95  & 
8-7-95 

YES 

214B 

8-3-95 

a,b,c,d,e,f,g 

8-3-95 

YES 

106 

not  sampled 

412 

not  sampled 

250 

see  note 

Notes: 

a  =  TCLP  8040  VOCs 

b  =  TCLP  8270  S.VOCs 

c  =  TCLP  8080  PEST 

d  =  TCLP  6010/7470  Metals/Mercury 

e  =  8080  PCBs 

f  =  9045  pH 

g  =  1010  Ignitability 

•  A  second  tank  at  Bldg.  214  was  located  and  sampled 

•  UST  250  does  not  exist  . 

•  Resampled  UST  203  for  PCBs  (short  1  jar  8-3-95) 

•  Sample  1344C  is  UST  1344B  as  identified  on  the  removal  list 

•  2 1  total  underground  storage  tanks  sampled 

•  USTs  106  and  412  were  not  sampled  because  they  were  located  inside  of  OWSs  106  and  412 
which  were  sampled 


4 


Eftkcr  AFB 

Contract  No.  F4  l(!24-94-i>-8094  D.O.  #0002 
1  able  1,0  -  Results  of  UST  Content  Sampling 


ff*,  ^7 

-v  *1-  :Y..;.v  . 


160 

4  -  USTs  (A,B,C  &D) 


Appendix  V  -  Site  Specific  Information 


Site  Summary 

ADPC&E  30  Day  Notification  Letter 
Excavation  Permit 
Closure  Report 

•  Site  Maps 

•  Analytical  Reports 
Certificate  of  Tank  Disposal 
ADPC&E  Closure  Letter 


Vst/Ows  Removal.  Eaker  AFB,  Blytheville,  Arkansas 


SITE  SUMMARY 


Site  Number 

160 

Date  UST(s)  Pumped 

A, B,  &  C  -  9/21/95 

D  -  9/25/95 

Date  UST(s)  Removed 

9/21/95  to  9/25/95 

Construction  of  UST(s) 

A,B&C  -  Steel 

D-RFP 

Actual  UST  Size 

A&B  -  10,000  gallon 

C  -  6,000  gallon 

D  -  550  gallon 

Type  of  Contents 

A,B,C  -  Gasoline 

D  -  Waste  Motor  Oil 

Amount  of  Contents  Removed 

A,B,&C  -  90  gallons 

D  -  250  gallons 

Concrete  Anchor  Slab  Removed  (Y es/No) 

Yes  (all) 

Amount  of  Contaminated  Soil  Removed 

A,B,&C  -  600  Cubic 
Yards 

D-No 

Confirmatory  Soil  Sample  Number(s) 

A,B,&  C  -  Not  Sampled 
D  -  US-160D-1 

Sample  Date(s) 

Analytical  Results  (ppm): 

9/27/95 

TEPH 

ND 

Total  BTEX 

ND 

Date  Backfilled 

10/12/95 

Type  of  Restoration  (Seed/Concrete/ Asphalt) 

A,B,&C  -  None 

D  -  Concrete 

Date  UST(s)  Pumped 

A,B,&  C  -  9/21/95 

D  -  9/25/95 

Location  of  UST  Disposal 

A,B,&C  -  Goolsby 

Scrap  Facility 

D  -  Mississippi  County 
Landfill 

ADPC&E  Closure  Letter  (Date) 

Under  Review 

C Jst/Ows  Removal,  Eaker  AFB,  Blytheville.  Arkansas 


RETURN  TO: 


FOR  STATE  USE  ONLY: 

ARK.  UST  IDS _ 

DATE  RECEIVED  _ 

REFERRAL 


STATE  OF  ARKANSAS 

30-DAY  NOTICE  FOR  UST  PERMANENT  CLOSURE 
. _ (40  CFR  PART  230/71) 


ARKANSAS  DEPARTMENT  OF  POLLUTION  CONTROL  AND  ECOLOGY 
REGULATED  STORAGE  TANK  DIVISION 
P.  O.  BOX  8913,  LITTLE  ROCK,  AR  72219-8913 
_ _ TELEPHONE  NO.  (501)S62-6S33 


YOU  MUST  COMPLETE  AND  RETURN  THE  FORM  30  DAYS  PRIOR  TT)  CUTS/ IS  F 


1.  OWNERSHIP  OF  UST  SYSTEM 


OWNER'S  NAME 


U.s.  Air  Force,  Eaker  Air  Force  Base 


STREET  ADDRESS 

AFBCA/QL-J  P.o.  Box  9400 


CITY,  STATE,  ZIP 

Gosnell,  Arkansas  72319-0400 


CONTACT  PERSON,  TITLE 

Thomas  Zachary,  Environmental  Engineer 


UMBER  OF  TANKS  AT  LOCATION:  4 _ 

UMBER  OF  TANKS  TO  BE  REMOVED:  4 


5.  NUMBER  OF  TANKS  TO  BE  CLOSED  IN  PLACE:  0 
• .  INERT  SOLID  TO  BE  USED:  N  /A 


2.  LOCATION  OF  TANK(S) 

IF  SAME  AS  SECTION  1,  CHECK  HERE  □ 


FACILITY  NAME 

Eaker  Air  Force  Base 


STREET  ADDRESS 

Buildinq  160 


CITY,  STATE,  ZIP 

Eaker  AFB,  Arkansas,  72317-5000 


CONTACT  PERSON,  TITLE 

Thomas  Zachary,  Environmental  Engineer 


-(160A,  160B,  160C  (1  pit),  1600  (1  pit)) 


6.  NUMBER  OF  TANKS  INCLUDED  IN  A  CHANGE-OF-SERVICE:  0 

i.  INDICATE  TYPE  OF  NON-REGULATED  SUBSTANCETO  BE  STORED  IN  TANK: 


7.  SCHEDULED  DATE  OF  CLOSURE:  Mid  August  1995 


8.  CONTRACTOR  INFORMATION: 


CONTRACTOR  NAME: 

R&R  International,  Inc. 


STREET  ADDRESS: 

4920  East  Fifth  Ave. 


CTTY,  STATE,  ZIP: 

Columbus,  OH  43219 


^UST  CONTRACTOR'S  LICENSE  NO:  851 


9.  LABORATORY  INFORMATION: 


LABORATORY  NAME 

Pace,  Inc. 


STREET  ADDRESS: 

9608  Loivet  Blvd. 


CTTY,  STATE,  ZIP: 

Lenexa ,  KS  66219 


AREA  CODE,  PHONE  NUMBER:  (913)  599-5665 


CONTACT  PERSON,  TITLE: 

Chris  Scharf,  Project  Manager 


(OVER) 


V 


BASE  CIVIL  ENGINEERING  WORK  CLEARANCE  REQUEST 


40 _ 


DATE  PREPARED 

7-3  MV 


1 .  Clearance  is  requested  to  proceed  with  work  at 
on  Work  Order/Job  No.  0.0.  00 


,  Contract  No.  J 


,  involving  excavation  or  utility  disturbance  per 


attached  sketch.  The  area  involved 


□  Has  Br  Has  not  been  staked  or  dearty  marked. 


TYPE  OF  FACILITY/WORK  INVOLVED 


A.  PAVEMENTS 


F.  COMM. 

□  OVERHEAD 
□  UNDERGROUND 


B.  DRAINAGE 
SYSTEMS 


G.  AIRCRAFT  OR 
VEHICULAR 
TRAFFIC  FLOW 


C.  RAILROAD 
TRACKS 


H.  SECURITY 


D.  RRE  DETECTION 
AND  PROTEC¬ 
TION  SYSTEMS 


I.  OTHER  (Specify) 


E.  UTILITY 
□  OVERHEAD 
□  UNDERGROUND 


fa/YlOVAl  oF  H  OiT's 


INSTRUCTIONS:  The  BCE  work  clearance  request  is  used  for  any  work  (contract  or  in  house)  that  may  disrupt  aircraft  or  vehicular  traffic  flow, 
base  utility  services,  protection  provided  by  fire  and  intrusion  alarm  system,  or  routine  activities  of  the  installation.  This  form  is  used  to  coordinate 
the  required  work  with  key  base  activities  and  keep  customer  inconvenience  to  a  minimum.  It  is  also  used  to  identify  potentially  hazardous  work 
conditions  in  an  attempt  to  prevent  accidents.  The  work  clearance  request  is  processed  just  prior  to  the  start  of  work.  If  delays  are  encountered 
and  the  conditions  at  the  job  site  change  (or  may  have  changed)  this  work  clearance  request  must  be  reprocessed. 


4.  OATE  CLEARANCE  REQUIRED  £  /fgf  «•  ■»*  OJWttMCE  ^  ^  /?tf- 

7.  PHONE  NO.  8.  ORGANIZATION 

S&J  ^&R  International,  Inc. 


CLEARANCE  REVIEW 


ORGANIZATION 


9.  A.  ELECTRICAL  DISTRIBUTION 


B.  STEAM  DISTRIBUTION 


C.  WATER  DISTRIBUTION 


O  D.  POL  DISTRIBUTION 

E  - — 

uj  E.  SEWER  LINES 
Z 

o 

g  F.  DRAINAGE  SYSTEMS 

!  G.  PAVEMENTS.  GROUNDS. 
RAILROADS 

_j 

>  H.  RRE  DEPARTMENT 
O  _ • 

I.  ENGINEERING  &  ENVIRON¬ 
MENTAL  PLANNING 


<  J.  CATHODIC  PROTECTION 
m 


REVIEWER'S  NAME  AND  INITIALS 


10.  SECURITY  POLICE 


11.  SAFETY 


12.  COMMUNICATIONS 


13.  BASE  OPERATIONS 


14.  COMMERCIAL  UTILITY  COMPANY 

(Telephone,  Gas ,  Electrical,  etc.) 


AF  FORM  103,  JUL  82  (EF) 


PREVIOUS  EDITION  WILL  BE  USED. 


FOR  OFFICE  USE  ONLY 
FAC IUTYI D# 

OWNER  ACCOUNT# 


ARKANSAS  DEPARTMENT  OF  POLLUTION  CONTROL  AND  ECOLOGY 
8001  NATIONAL  DRIVE,  P.O.  BOX  8913,  LITTLE  ROCK,  AR  72219-8913 
TELEPHONE:  501-562-6533  FAX:  501-562-2541 


CONTRACTOR’S  UST  PERMANENT  CLOSURE  REPORT _ 


1.  ARKANSAS  USTI.D.#:  COUNTY:  MISSISSIPPI 


2.  DATE  OF  CLOSURE:  9-19-95  THRU  9-22-95 


3.  CONTRACTOR: 

NAME  AND  TITLE:  PETER  G.  WEILERSBACHER _ 

COMPANY  NAME:  R&R  INTERNATIONAL.  INC. _ _ _ 

COMPANY  PHONE:  (412)257-9120  COMPANY  FAX:  (412)257-9139 


4.  OWNERSHIP  OF  UST  SYSTEM: 

OWNERS  NAME:  U.S.  AIR  FORCE.  EAKER  AIR  FORCE  BASE.  AFBCA/OL-J 

STREET  ADDRESS:  SECOND  STREET.  BUILDING  233.  P.O.  BOX  9400 
CITY:  GOSNELL  STATE:  AR  ZIP:  72319-0400 

AREA  CODE/PHONE  NO.:  (501)532-6550  _ _ 


5.  LOCATION  OF  TANK(S):  IF  SAME  AS  SECTION  4,  CHECK  HERE: 

FACILITY  NAME:  BUILDING  160 _ _ 

STREET  ADDRESS:  THIRD  STREET _ _ _ 

CITY:  EAKER  AFB  STATE:  AR  ZIP:  72317 
AREA  CODE/PHONE  NO.:  (501 )  532-6230 


6.  NUMBER  OF  TANKS  AT  LOCATION: 


7.  NUMBER  OF  TANKS  REMOVED: _ 


8.  SIZE  (GALLONS)  &  SUBSTANCE  (I.E.  GAS.  DIESEL.  ETC.)  STORED  IN  TANK(S)  REMOVED: 

2  - 10.000  GALLON  GASOLINE  (A,B)  1-6,000  GALLON  GASOLINE(C) 

I  -500  GALLON  WASTE  MOTOR  OIL  (D)  _ 


9.  NUMBER  OF  TANKS  CLOSED  IN  PLACE:  _0_ _ _ 

WHAT  TYPE  OF  INERT  SOLID  WAS  USED:  N/A  _ 


|  o.  WAS  A  30-DAY  NOTIFICATION  OF  PERMANENT  CLOSURE  SENT? 

YES  X  IF  SO,  DATE  7-21-95  NO  _ 


1 1 .  DID  THE  CONTRACTOR  EMPTY  AND  CLEAN  ALL  THE  TANKS,  REMOVING  ALL 

ACCUMULATED  LIQUIDS  AND/OR  SLUDGE?  YES  X  IF  SO,  DATE  9-26-95/9-27-95  NO 
DISPOSITION  OF  LIQUIDS  AND/OR  SLUDGE:  LWD.  INC.,  CALVERT  CITY  KENTYCY  42029 _ 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


- - - DATETT07I3795 - 

PAGE:  7 

PACE  Project  Nunber:  606698 
Client  Project  ID:  Eaker  AFB  Remedial  Actions 


PACE  Sample  No:  60490885  Date  Collected:  09/27/95 

Client  Sample  ID:  US-160D-1  Date  Received:  09/30/95 


Parameters 

Results 

Units 

PRL 

Analyzed  Method 

Analyst  CAS# 

Metals 

Mercury.  CVAAS 

Mercury 

ND 

mg/kg 

0.123 

10/06/95  EPA  7471 

SYW 

7439-97-6 

Metals,  ICP 

Arsenic 

ND 

mg/kg 

10.4 

10/04/95  EPA  6010 

KVU 

7440-38-2 

Bari  tin 

176 

mg/kg 

0.49 

10/04/95  EPA  6010 

KVU 

7440-39-3 

Cadniun 

ND 

mg/kg 

0.613 

10/04/95  EPA  6010 

KVU 

7440-43-9 

Chromi  un 

14.6 

mg/kg 

0.858 

10/04/95  EPA  6010 

KVU 

7440-47-3 

Lead 

14.1 

mg/kg 

6.13 

10/04/95  EPA  6010 

KVU 

7439-92-1 

Selenium 

28.9 

mg/kg 

12.3 

10/04/95  EPA  6010 

KVU 

7782-49-2 

Silver 

Date  Digested 

ND 

mg/kg 

0.858 

10/04/95  EPA  6010 

10/04/95 

KVU 

7440-22-4 

Organi cs 

Percent  Moisture 

Percent  Moisture 

18.4 

X 

10/04/95 

KMN 

GC  --  Volatiles 

TPH,  Soil.  Purge  by  Mod.  8015 

Total  Petrol eun  Hydrocarbons 

ND 

■g/kg 

6.1 

10/04/95  EPA  Hod  8015  pur 

BDT 

a.a.a-Trifluorotoluene  (S) 

nr 

99 

X 

10/04/95  EPA  Hod  8015  pur 

BDT 

2164-17-2 

Organochlorine  Pesticides/PCBs 

alpha -BHC 

ND 

ug/kg 

1.2 

10/11/95  EPA  8080 

AFT 

319-84-6 

beta-BHC 

ND 

ug/kg 

2.4 

10/11/95  EPA  8080 

AFT 

319-85-7 

delta-BHC 

ND 

ug/kg 

3.6 

10/11/95  EPA  8080 

AFT 

319-86-8 

ganma-BHC  (Lindane) 

ND 

ug/kg 

1.6 

10/11/95  EPA  8080 

AFT 

58-89-9 

Heptachlor 

ND 

ug/kg 

1.2 

10/11/95  EPA  8080 

AFT 

76-44-8 

Aldrin 

ND 

ug/kg 

1.6 

10/11/95  EPA  8080 

AFT 

309-00-2 

Heptachlor  Epoxide 

ND 

ug/kg 

33 

10/11/95  EPA  8080 

AFT 

1024-57-3 

Endosulfan  I 

ND 

ug/kg 

5.6 

10/11/95  EPA  8080 

AFT 

959-98-8 

Dieldrin 

ND 

ug/kg 

0.81 

10/11/95  EPA  8080 

AFT 

60-57-1 

4.4* -DDE 

ND 

ug/kg 

1.6 

10/11/95  EPA  8080 

AFT 

72-55-9 

Endrin 

ND 

ug/kg 

2.4 

10/11/95  EPA  8080 

AFT 

72-20-8 

Endosulfan  II 

ND 

ug/kg 

1.6 

10/11/95  EPA  8080 

AFT 

33213-65-9 

4.4* -ODD 

ND 

ug/kg 

4.1 

10/11/95  EPA  8080 

AFT 

72-54-8 

Endosulfan  sulfate 

ND 

ug/kg 

27 

10/11/95  EPA  8080 

AFT 

1031-07-8 

4.4* -DDT 

ND 

ug/kg 

4.8 

10/11/95  EPA  8080 

AFT 

50-29-3 

Methoxychlor 

ND 

ug/kg 

71 

10/11/95  EPA  8080 

AFT 

72-43-5 

Chlordane 

ND 

ug/kg 

5.6 

10/11/95  EPA  8080 

AFT 

57-74-9 

Toxaphene 

ND 

ug/kg 

97 

10/11/95  EPA  8080 

AFT 

8001-35-2 

PCB-1016  (Arochlor  1016) 

ND 

ug/kg 

40 

10/11/95  EPA  8080 

AFT 

12674-11-2 

Footnotes 


9608  Lotret  Bivd. 
Lenexa,  KS  66219 
TEL*  913-599-5665 
FAX:  913-599-1759 
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PAGE:  9 

PACE  Project  Nun her:  606698 
Client  Project  ID:  Eaker  AFB  Remedial  Actions 


PACE  Sample  No:  60490885  Date  Collected:  09/27/95 

Client  Sample  ID:  US-160D-1  Date  Received:  09/30/95 


Parameters  Results  Units  PRL  Analyzed  Method  Analyst  CAS#  Footnotes 


Bromodi  chi  oromethane 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

75-27-4 

1 ,2 - Di chi oropropane 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHI¬ 

78-87-5 

trans-l,3-Dichloropropene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHI 

10061-02-6 

Trichloroethene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

79-01-6 

Di  bromochl  oromethane 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

124-48-1 

1 . 1 , 2 - Tri chi oroethane 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

79-00-5 

Benzene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

71-43-2 

ci s - 1 .3 -Di chloropropene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

10061-01-5 

Bromoform 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

75-25-2 

4 -Methyl -2 -Pentanone 

ND 

ug/kg 

61 

10/06/95  EPA  8240 

CHL 

108-10-1 

2-Hexanone 

ND 

ug/kg 

61 

10/06/95  EPA  8240 

CHL 

591-78-6 

Tetrachloroethene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

127-18-4 

1 , 1 .2 .2 -Tetrachl oroethane 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

79-34-5 

Toluene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

108-88-3 

Chlorobenzene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

108-90-7 

Ethyl  Benzene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

100-41-4 

^^Styrene 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

100-42-5 

HHylene  (Total) 

ND 

ug/kg 

6.1 

10/06/95  EPA  8240 

CHL 

1330-20-7 

^PF-Chloroethyl  Vinyl  Ether 

ND 

ug/kg 

12 

10/06/95  EPA  8240 

CHL 

110-75-8 

1.2-Dich1oroethane-d4  (S) 

102 

X 

10/06/95  EPA  8240 

CHL 

17060-07-0 

Toluene-d8  (S) 

101 

X 

10/06/95  EPA  8240 

CHL 

2037-26-5 

4 - Bromofl uorobenzene  (S) 
GC/MS  --  Semi -VGA 

Semi volatile  Organics 

107 

X 

10/06/95  EPA  8240 

CHL 

460-00-4 

Phenol 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

108-95-2 

bis(2-Chloroethyl)ether 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

111-44-4 

2-Chlorophenol 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

95-57-8 

1 , 3 - Di chi oro benzene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

541-73-1 

1 .4 - Di chi orobenzene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

106-46-7 

Benzyl  Alcohol 

ND 

ug/kg 

800 

10/11/95  EPA  8270 

MSR 

100-51*6 

1 , 2  -  Di chlorobenzene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

95-50-1 

2 -Methyl phenol 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

95-48-7 

bi s (2 • Chi oroi sopropyl ) ether 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

39638-32-9 

4 -Methyl phenol 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

106-44-5 

N-Nitroso-di -n- propyl  amine 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

621-64-7 

Hexachl oroethane 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

67-72-1 

Nitrobenzene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

98-95-3 

Isophorone 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

78-59-1 

2-Nitrophenol 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

88-75-5 

2.4-Dimethylphenol 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

105-67-9 

9608  Loiret  BJvd. 
Lenexa,  KS  66219 
TEL:  913-599-5665 
FAX:  913-599*1759 
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PACE  Project  Nunfcer:  606698 
Client  Project  ID:  Eaker  AFB  Remedial  Actions 


PACE  Sample  No: 
Client  Sample  ID: 


60490885 

US-160D-1 


Date  Collected: 
Date  Received: 


09/27/95 

09/30/95 


ameters 

Results 

Units 

PRL 

Analyzed  Method 

Analyst  CAS# 

Chrysene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

218-01-9 

bi  s  (2  -  Ethyl  hexyl )  phthal  ate 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

117-81-7 

Di -n -octyl phthal ate 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

117-84-0 

Benzo (b)fl uor  ant hene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

205-99-2 

Benzo ( k ) fl uor ant hene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

207-08-9 

Benzo(a)pyrene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

MSR 

50-32-8 

Indeno ( 1 .2 . 3 - cd) pyrene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

193-39-5 

Di benz ( a . h) anthracene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

53-70-3 

Benzo( g . h . i )peryl ene 

ND 

ug/kg 

400 

10/11/95  EPA  8270 

HSR 

191-24-2 

Nitrobenzene -d5  (S) 

77 

X 

10/11/95  EPA  8270 

HSR 

4165-60-0 

2 -Fluorobi phenyl  (S) 

75 

X 

10/11/95  EPA  8270 

HSR 

321-60-8 

Terphenyl-dl4  (S) 

96 

X 

10/11/95  EPA  8270 

MSR 

1718-51-0 

Phenol -d5  (S) 

82 

X 

10/11/95  EPA  8270 

HSR 

13127-88-3 

2-Fluorophenol  (S) 

85 

X 

10/11/95  EPA  8270 

HSR 

367-12-4 

2.4,6-Tribromophenol  (S) 

Date  Extracted 

95 

X 

10/11/95  EPA  8270 
10/04/95 

HSR 

118-79-6 

9608  Lore!  BMJ. 
Lenexa.  KS  66219 
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PACE  Project  Number:  604906 
Client  Project  ID:  Eaker  AFB  -  0114 

PACE  Sample  No:  60348042  Date  Collected:  06/02/95 

Client  Sample  ID:  E11-GW-TW1110  Date  Received:  06/03/95 

Parameters  Results  Units  PRL  Analyzed  Method  Analyst  CAS#  Footnotes 


Metals 

Lead,  AAS  Furnace 


Lead 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

ND 

ug/L 

5 

06/23/95 

06/12/95 

EPA  7421 

KVU 

7439-92-1 

Nitrogen,  Nitrite 

0.06 

mg/l 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

0.06 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 
Total  Dissolved  Solids 

0.12 

mg/l 

0.01 

06/03/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 
Alkalinity,  Total 

917 

mg/l 

5 

06/05/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Phosphorus,  Total 

350 

mg/l 

1 

06/06/95 

EPA  310.1 

MJW 

Phosphorus 

Sulfate,  Total 

1.23 

mg/l 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 
~  »oride 

3 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

luoride 

^^^uspended  Solids 

0.3 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

Suspended  Solids 

CI^^Hb  ( Au  t  o  F  e  r  r  i  cyan  i  de ) 

43 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

^^reride 

Bromide 

200 

mg/L 

2 

06/12/95 

EPA  325.2 

WOC 

Bromide 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 

1.21 

mg/l 

0.5 

06/13/95 

EPA  320.1 

woe 

Total  Petroleum  Hydrocarbons 

52.5 

mg/L 

25 

06/14/95 

EPA  Hod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 

118 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Benzene 

10000 

ug/l 

100 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

1000 

ug/L 

100 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

280 

ug/L 

100 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

3200 

ug/L 

250 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

120 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

9608  Loire!  Bivd. 
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PACE  Project  Number:  605096 

Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60354339 

Client  Sample  ID:  Ell -GV-MW1 122 

Parameters  Results 

Units 

Date  Collected:  06/08/95 

Date  Received:  06/09/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnotes 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/26/95 

EPA  7421 

TSP 

7439-92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.02 

mg/L 

0.01 

06/21/95 

06/09/95 

EPA  354.1 

WOC 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 

ND 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

Phosphorus,  Total 

Phosphorus 

0.55 

mg/L 

0.05 

07/06/95 

EPA  365.2 

GMF 

7723-14-0 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

168 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

Total  Suspended  Solids 

Total  Suspended  Solids 

13 

mg/L 

5 

06/12/95 

EPA  160.2 

RST 

Sulfate,  Total 

Sulfate,  Total 

46 

mg/L 

1 

07/11/95 

EPA  375.3 

MJW 

5 

Fluoride 

Fluoride 

ND 

mg/L 

0.1 

06/26/95 

EPA  340.2 

GMF 

16984-48-8 

Ch lor ide(AutoFerri cyanide) 
Chloride 

ND 

mg/L 

1 

06/30/95 

EPA  325.2 

WOC 

Alkalinity,  Total 

Alkalinity,  Total 

110 

mg/L 

1 

06/14/95 

EPA  310.1 

MJW 

• 

Bromide 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

WOC 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

ND 

mg/L 

0.5 

06/16/95 

EPA  Mod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 

68 

X 

06/16/95 

EPA  Hod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

06/16/95 

EPA  8020 

TAT 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

120 

% 

06/16/95 

EPA  8020 

TAT 

2164-17-2 
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PACE  Project  Ntmber:  606117 
Client  Project  ID:  Eaker  AFB 


0114 


PACE  Sample  No: 
Client  Sample  ID: 


60443629 

E11-GW-MW1123 


Date  Collected: 
Date  Received: 


08/24/95 

08/25/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

09/12/95 

EPA  7421 

JAH 

7439-92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

ND 

mg/L 

0.01 

09/01/95 

08/25/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

08/25/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 

ND 

mg/L 

0.01 

08/25/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

205 

mg/L 

5 

08/31/95 

EPA  160.1 

EAH 

Alkalinity,  Total 

Alkalinity,  Total 

140 

mg/L 

1 

09/05/95 

EPA  310.1 

MJW 

Phosphorus,  Total 

Phosphorus 

0.26 

mg/L 

0.05 

09/11/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Sulfate,  Total 

14 

mg/L 

1 

08/31/95 

EPA  375.3 

EAH 

Fluoride 

uoride 

0.2 

mg/L 

0.1 

09/08/95 

EPA  340.2 

EAH 

16984-48-8 

pended  Solids 
us  pended  Solids 

61 

mg/L 

5 

08/31/95 

EPA  160.2 

EAH 

Ch^^^K  Au  t  o  F  e  r  r  i  cy  an  i  de ) 

SMnde 

ND 

mg/L 

1 

09/11/95 

EPA  325.2 

woe 

Bromide 

Bromide 

ND 

mg/L 

0.5 

09/08/95 

EPA  300 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

ND 

mg/L 

0.5 

09/07/95 

EPA  Hod  8015  pur 

DJM 

a, a, a-Trif luorotoluene  (S) 

96 

X 

09/07/95 

EPA  Hod  8015  pur 

DJM 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

09/07/95 

EPA  8020 

DJM 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

09/07/95 

EPA  8020 

DJM 

100-41-4 

Toluene 

ND 

ug/L 

2 

09/07/95 

EPA  8020 

DJH 

108-88-3 

Xylene  (Totat) 

ND 

ug/L 

5 

09/07/95 

EPA  8020 

DJM 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

178 

X 

09/07/95 

EPA  8020 

DJM 

2164-17-2 

Footnotes 
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PACE  Project  Number: 
Client  Project  ID: 

606117 
Eaker  AFB 

-  0114 

PACE  Sample  No:  60445897 

Client  Sample  ID:  E11-GW-MW1124 

Parameters  Results 

Units 

Date  Collected:  08/25/95 

Date  Received:  08/26/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnotes 

Metals 

Lead,  AAS  Furnace 

7439-92-1 

Lead 

Date  Oigested 

Wet  Chemistry 

Nitrogen,  Nitrite 

ND 

ug/L 

5 

09/12/95 

09/01/95 

EPA  7421 

JAH 

Nitrogen,  Nitrite 

ND 

mg/L 

0.01 

08/27/95 

EPA  354.1 

woe 

Nitrogen.  Nitrate 

ND 

mg/L 

0.01 

08/27/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  NQ3,  Water  NO 

Total  Dissolved  Solids 

mg/L 

0.01 

08/27/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 
Alkalinity,  Total 

255 

mg/L 

5 

08/31/95 

EPA  160.1 

EAH 

Alkalinity,  Total 

Phosphorus,  Total 

170 

mg/L 

1 

09/05/95 

EPA  310.1 

MJW 

7723-14-0 

Phosphorus 

Sulfate,  Total 

0.55 

mg/L 

0.05 

09/11/95 

EPA  365.2 

GMF 

Sulfate,  Total 

Fluoride 

28 

mg/L 

1 

08/31/95 

EPA  375.3 

EAH 

Fluoride 

Total  Suspended  Solids 

0.2 

mg/L 

0.1 

09/08/95 

EPA  340.2 

EAH 

16984-48-8 

Total  Suspended  Solids 
ChlorideCAutoFerri cyanide) 

15 

mg/L 

5 

08/31/95 

EPA  160.2 

EAH 

• 

Chloride 

Bromide 

1 

mg/L 

1 

09/11/95 

EPA  325.2 

woe 

Bromide 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 

ND 

mg/L 

0.5 

09/08/95 

EPA  300 

woe 

Total  Petroleum  Hydrocarbons 

ND 

mg/L 

0.5 

09/08/95 

EPA  Mod  8015  pur  OJM 

a,a,a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 

81 

X 

09/08/95 

EPA  Hod  8015  pur  OJM 

2164-17-2 

Benzene 

62 

ug/L 

2 

09/08/95 

EPA  8020 

DJM 

71-43-2 

Ethyl  Benzene 

5.4 

ug/L 

2 

09/08/95 

EPA  8020 

DJM 

100-41-4 

Toluene 

4.5 

ug/L 

2 

09/08/95 

EPA  8020 

DJM 

108-88-3 

Xylene  (Total) 

10 

ug/L 

5 

09/08/95 

EPA  8020 

DJM 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 
Comments  :  Confirmation  analysis 

70  X 

for  this  sample  was  run 

09/08/95 

out  of  holddate. 

EPA  8020 

DJM 

2164-17-2 

9608  Loiret  Btvd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL  913*599-5665 

FAX:  913-599-1759 


REPORT  OF  LABORATORY  ANALYSIS 

DATE:  07/05/95 
PAGE:  53 

PACE  Project  Number:  604906 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60348034  Date  Collected:  06/02/95 

Client  Sample  ID:  E11-GW-TW1109  Date  Received:  06/03/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Footnotes 

Wet  Chemistry 

Nitrogen.  Nitrite 

Nitrogen.  Nitrite 

0.1 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen.  Nitrate 

ND 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen.  N02  plus  N03.  Water 

0.06 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

9608  Loiret  Blvd.  An  Equal  Opportunity  Employer 

Lenexa.  KS  66219 
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PACE  Project  Nutber:  604906 

Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60346657  Date  Collected:  06/01/95 

Client  Sample  ID:  E11-GW-TW1101  Date  Received:  06/02/95 


Parameters 

Results 

Uni  ts 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439*92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.04 

mg/L 

0.01 

06/12/95 

06/02/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/02/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  NQ3,  Water 

ND 

mg/L 

0.01 

06/02/95 

EPA  354.1 

woe 

Phosphorus,  Total 

Phosphorus 

0.22 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Fluoride 

Fluoride 

0.3 

mg/L 

0.1 

06/12/95 

EPA  340.2 

GMF 

16984-48-8 

Sulfate,  Total 

Sulfate,  Total 

13 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

ChloridetAutoFerri cyanide) 
Chloride 

5 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

361 

mg/L 

5 

06/05/95 

EPA  160.1 

RST 

Total  Suspended  Solids 

Total  Suspended  Solids 

39 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

280 

mg/L 

1 

06/06/95 

EPA  310.1 

MJW 

Bromide 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleun  Hydrocarbons 

9 

mg/L 

2.5 

06/14/95 

EPA  Mod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 

185 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

610 

ug/L 

10 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

310 

ug/L 

10 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

440 

ug/L 

10 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

880 

ug/L 

25 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

126 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

^  V 

Footnotes 


9 
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PACE  Project  Nunber:  604906 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60346665 

Client  Sample  ID:  E11-GW-TW1102 

Parameters  Results 

Units 

Date  Collected:  06/01/95 

Date  Received:  06/02/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnotes 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

Uet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.01 

mg/L 

0.01 

06/12/95 

06/02/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/02/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  NQ3,  Water 

ND 

mg/L 

0.01 

06/02/95 

EPA  354.1 

woe 

Total  Suspended  Solids 

Total  Suspended  Solids 

ND 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

Fluoride 

Fluoride 

0.2 

mg/L 

0.1 

06/12/95 

EPA  340.2 

GMF 

16984-48-8 

Sulfate,  Total 

Sulfate,  Total 

382 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

340 

mg/L 

5 

06/05/95 

EPA  160.1 

RST 

Phosphorus,  Total 

Phosphorus 

0.25 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

alinity.  Total 
^^fekinity.  Total 

270 

mg/L 

1 

06/06/95 

EPA  310.1 

MJW 

C^^^P<AutoFerri  cyanide) 

^PFide 

5 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

Bromide 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

ND 

mg/L 

0.5 

06/14/95 

EPA  Mod  8015  pur 

TAT 

a, a, a-Trif luorotoluene  <S) 

80 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

124 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

9608  Loiret  BhrtJ. 
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PACE  Project  Number:  604906 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60346000 

Date  Collected:  06/02/95 

Client  Sample  ID:  E11-GW-TU1104 

Date  Received:  06/03/95 

Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Footnotes 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

06/12/95 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.01 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 
Total  Dissolved  Solids 

ND 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

342 

mg/L 

5 

06/05/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

Phosphorus,  Total 

260 

mg/L 

1 

06/06/95 

EPA  310.1 

MJW 

Phosphorus 

Sulfate,  Total 

0.25 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Fluoride 

38 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

Fluoride 

0.2 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

Total  Suspended  Solids 

Total  Suspended  Solids 
ChlorideCAutoFerri cyanide) 

ND 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

Chloride 

Bromide 

7 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 

Total  Petroleum  Hydrocarbons 

16 

mg/L 

2.5 

06/14/95 

EPA  Mod  8015 

pur 

TAT 

a,a,a-Trif luorotoluene  <S) 
Aromatic  Volatile  Organics 

183 

% 

06/14/95 

EPA  Mod  8015 

pur 

TAT 

2164-17-2 

10 

Benzene 

130 

ug/L 

2 

06/14/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

210 

ug/L 

2 

06/14/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

170 

ug/L 

2 

06/14/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

560 

ug/L 

25 

06/14/95 

EPA  8020 

TAT 

1330-20-7 

a,a,a-Trif luorotoluene  (S) 

108 

X 

06/14/95 

EPA  8020 

TAT 

2164-17-2 

9608  Loiret  BW. 
Lenexa,  KS  66219 
TEL:  913-599-5665 

FAY-  <jn.<;oQ.i7i;o 


An  Equal  Opportunity  Employer 


INCORPORATED 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  07/05/95 
PAGE:  51 


PACE  Project  Nimber:  604906 

Client  Project  ID:  Ealcer  AFB  -  0114 


PACE  Sample  No:  60348018  Date  Collected:  06/02/95 

Client  Sample  ID:  E11-GW-TW1106  Date  Received:  06/03/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.013 

mg/L 

0.01 

06/12/95 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 

0.013 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

435 

mg/L 

5 

06/05/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

430 

mg/L 

1 

06/06/95 

EPA  310.1 

MJW 

Phosphorus,  Total 

Phosphorus 

0.24 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Sulfate,  Total 

7 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

Fluoride 

luoride 

0.3 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

jlSuspended  Solids 

Suspended  Solids 

9 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

C^^^BCAutoFerri  cyanide) 

^■Fide 

4 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

Bromide 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

ND 

mg/L 

0.5 

06/14/95 

EPA  Mod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 

126 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

a, a, a-Tr if luorotoluene  (S) 

120 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

9608  Loiret  Btvd. 
Lenexa,  KS  66219 
TEL  913-599-5665 
pax  qi^c;qq.i7«;q 


An  Equal  Opportunity  Employer 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  07/05/95 
PAGE:  59 


PACE  Project  Number:  604906 

Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No: 
Client  Sample  ID: 


60350618 

E11-GW-TW1109 


Date  Collected:  06/05/95 

Date  Received:  06/06/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

06/12/95 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.1 

mg/L 

0.01 

06/06/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/06/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 
Total  Dissolved  Solids 

0.1 

mg/L 

0.01 

06/06/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

363 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

Phosphorus,  Total 

330 

mg/L 

1 

06/13/95 

EPA  310.1 

MJW 

Phosphorus 

Sulfate,  Total 

3.1 

mg/L 

0.25 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Fluoride 

22 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

Fluoride 

0.2 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

Total  Suspended  Solids 

Total  Suspended  Solids 

Ch lor ideCAutoFerri cyanide) 

21 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

Chloride 

Bromide 

36 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

Bromide 

0.57 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 

Total  Petroleun  Hydrocarbons 

15.5 

mg/L 

2.5 

06/14/95 

EPA  Mod  8015 

pur 

TAT 

a,a,a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 

217 

f 

X 

06/14/95 

EPA  Mod  8015 

pur 

TAT 

2164-17-2 

Benzene 

2200 

ug/L 

100 

06/14/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

170 

ug/L 

10 

06/14/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

160 

ug/L 

10 

06/14/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

1100 

ug/L 

25 

06/14/95 

EPA  8020 

TAT 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

116 

X 

06/14/95 

EPA  8020 

TAT 

2164-17-2 

Footnotes 


9608  Lcxret  BJvd. 
Lenexa,  KS  66219 
TEL*  913-599-5665 
fax-  qi‘L*;qq.i7<;q 


An  Equal  Opportunity  Employer 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  07/05/95 
PAGE:  54 


PACE  Project  Number:  604906 

Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60348042  Date  Collected:  06/02/95 

Client  Sample  ID:  E11-GW-TW1110  Date  Received:  06/03/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Hetals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

06/12/95 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.06 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

0.06 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 
Total  Dissolved  Solids 

0.12 

mg/L 

0.01 

06/03/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

917 

mg/L 

5 

06/05/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

Phosphorus,  Totat 

350 

mg/L 

1 

06/06/95 

EPA  310.1 

MJW 

Phosphorus 

Sulfate,  Total 

1.23 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Fluoride 

3 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

"luoride 

0.3 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

.1  Suspended  Solids 

Suspended  Solids 

43 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

D^^^BCAutoFerri  cyanide) 

Wfde 

200 

mg/L 

2 

06/12/95 

EPA  325.2 

woe 

Bromrae 

Bromide 

1.21 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Hod.  8015 

Total  Petroleum  Hydrocarbons 

52.5 

mg/L 

25 

06/14/95 

EPA  Mod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 

118 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Benzene 

10000 

ug/L 

100 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

1000 

ug/L 

100 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

280 

ug/L 

100 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

3200 

ug/L 

250 

06/14/95 

EPA  6020 

HMF 

1330-20-7 

a,a,a-Trif luorotoluene  (S) 

120 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

9608  Leu  ret  BJvd. 
Lenexa,  KS  66219 
TEL  913-599-5665 
FAX  qio.<;oq.itcq 


An  Equal  Opportunity  Employer 


REPORT  OF  LABORATORY  ANALYSIS 

DATE:  07/12/95 


Brown  &  Root  Environmental 
800  Oak  Ridge  Turnpike 
Suite  A -600 
Oak  Ridge.  TN  37830 


PACE  Project  Hwt er:  605096 
Client  Project  ID:  Eaker  AFB  -  0114 
SDG  Nurber:  BR5096 


Attn:  Hr.  Allan  Jenkins 
Phone:  615-483-9900 


PACE  Sample  No:  60354297  Date  Collected:  06/08/95 

Client  Sample  ID:  E11-GW-MV1121  Date  Received:  06/09/95 


Parameters 

Results 

Units 

PRL 

Analyzed  Method 

Analyst  CAS# 

Metals 

Mercury.  CVAAS 

Mercury 

ND 

ug/L 

0.2 

06/21/95  EPA  7470 

TSP 

7439-97-6 

Antimony.  AAS  Furnace 

Antimony 

Date  Digested 

ND 

ug/L 

10 

06/27/95  EPA  7041 
06/21/95 

JAH 

7440-36-0 

Lead.  AAS  Furnace 

Lead 

Date  Digested 

ND 

ug/L 

5 

06/26/95  EPA  7421 
06/21/95 

TSP 

7439-92-1 

Arsenic,  AAS  Furnace 

Arsenic 

Date  Digested 

ND 

ug/L 

5 

06/26/95  EPA  7060 
06/21/95 

TSP 

7440-38-2 

Metals,  ICP 

A1  umi  nun 

378 

ug/L 

75 

07/06/95  EPA  6010 

KVU 

7429-90-5 

Barium 

61.4 

ug/L 

4 

07/06/95  EPA  6010 

KVU 

7440-39-3 

Beryl 1 i um 

ND 

ug/L 

1 

07/06/95  EPA  6010 

KVU 

7440-41-7 

Cadmium 

ND 

ug/L 

5 

07/06/95  EPA  6010 

KVU 

7440-43-9 

Calciun 

12500 

ug/L 

100 

07/06/95  EPA  6010 

KVU 

7440-70-2 

Chromiun 

ND 

ug/L 

7 

07/06/95  EPA  6010 

KVU 

7440-47-3 

Cobalt 

ND 

ug/L 

7 

07/06/95  EPA  6010 

KVU 

7440-48-4 

Copper 

ND 

ug/L 

10 

07/06/95  EPA  6010 

KVU 

7440-50-8 

Iron 

517 

ug/L 

40 

07/06/95  EPA  6010 

KVU 

7439-89-6 

Magnesiun 

3980 

ug/L 

50 

07/06/95  EPA  6010 

KVU 

7439-95-4 

Manganese 

51.5 

ug/L 

7 

07/06/95  EPA  6010 

KVU 

7439-96-5 

Molybdenum 

ND 

ug/L 

20 

07/06/95  EPA  6010 

KVU 

7439-98-7 

Nickel 

ND 

ug/L 

30 

07/06/95  EPA  6010 

KVU 

7440-02-0 

Potassiun 

1520 

ug/L 

1000 

07/06/95  EPA  6010 

KVU 

7440-09-7 

Silver 

ND 

ug/L 

7 

07/06/95  EPA  6010 

KVU 

7440-22-4 

Sodium 

6990 

ug/L 

150 

07/06/95  EPA  6010 

KVU 

7440-23-5 

Vanadium 

ND 

ug/L 

12 

07/06/95  EPA  6010 

KVU 

7440-62-2 

Zinc 

80.4 

ug/L 

20 

07/06/95  EPA  6010 

KVU 

7440-66-6 

Footnotes 


9608  Loiret  Blvd. 
Lenexa,  KS  66219 
TEL*  913-599-5665 
FAX:  913-599-1759 


An  Equal  Opportunity  Employer 


PACE  Sample  No: 
Client  Sample  ID: 

Parameters 


60354297 

E11-GW-MW1121 


Date  Collected: 
Date  Received: 


06/08/95 

06/09/95 


Results 


Analyzed  Method 
06/21/95 


Analyst  CAS#  Footnotes 


Date  Digested 
Thallium,  AAS  Furnace 
Thallium 
Date  Digested 
Selenium,  AAS  Furnace 
Selenium 
Date  Digested 
Wet  Chemistry 

Nitrogen,  Nitrite 
Nitrogen,  Nitrite 
Nitrogen,  Nitrate 
Nitrogen,  N02  plus  N03,  Water 
Total  Dissolved  Solids 
Total  Dissolved  Solids 
Alkalinity,  Total 
Alkalinity,  Total 
Phosphorus,  Total 
Phosphorus 
‘*ate.  Total 
Ifate,  Total 


# 


To^^^Kpended  Solids 
To^n  Suspended  Solids 
Chloride(AutoFerri cyanide) 
Chloride 
Bromide 
Bromide 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 
a, a, a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 
Benzene 
Ethyl  Benzene 
Toluene 

Xylene  (Total) 

a, a, a-Trif luorotoluene  (S) 

GC 

TPH,  Water,  Ext.  by  Mod.  8015 
Mineral  Spirits 
Gasoline 


ND 

ug/l 

5 

06/27/95 

EPA  7841 

KVU 

7440-28-0 

06/21/95 

7.2 

ug/L 

5 

06/26/95 

EPA  7740 

KVU 

7782-49-2 

06/21/95 

0.02 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

0.11 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

0.13 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

101 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

62 

mg/L 

1 

06/14/95 

EPA  310.1 

MJW 

1.09 

mg/L 

0.05 

07/06/95 

EPA  365.2 

GMF 

7723-14-0 

15 

mg/L 

1 

07/11/95 

EPA  375.3 

MJW 

ND 

mg/L 

0.1 

06/26/95 

EPA  340.2 

GMF 

16984-48-8 

20 

mg/L 

5 

06/12/95 

EPA  160.2 

RST 

ND 

mg/L 

1 

06/30/95 

EPA  325.2 

WOC 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

ND 

mg/L 

0.5 

06/16/95 

EPA  Mod  8015  pur 

TAT 

108 

X 

06/16/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

ND 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

71-43-2 

ND 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

100-41-4 

ND 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

108-88-3 

ND 

ug/L 

5 

06/16/95 

EPA  8020 

TAT 

1330-20-7 

112 

X 

06/16/95 

EPA  8020 

TAT 

2164-17-2 

ND 

mg/L 

0.4 

06/16/95 

EPA  Mod  8015  ext 

EMA 

ND 

mg/L 

0.4 

06/16/95 

EPA  Mod  8015  ext 

EMA 

9608  loiret  Btvd. 
Lenexa,  KS  66219 
TEL  913-599-5665 
FAX:  913-599-1759 


An  Equal  Opportunity  Employer 


l<HCOBPORATEO 


EN VI ROMMEKTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  07/12/95 
PAGE:  3 

PACE  Project  Number:  605096 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60354297 

Client  Sample  ID:  E11-GW-HW1121 

Parameters  Results 

Units 

Date  Collected:  06/08/95 

Date  Received:  06/09/95 

PRL  Analyzed  Method 

Analyst  CAS# 

Footnotes 

Jet  Fuel 

ND 

mg/L 

0.4 

06/16/95  EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/L 

0.4 

06/16/95  EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/L 

0.4 

06/16/95  EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/L 

0.4 

06/16/95  EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/L 

0.4 

06/16/95  EPA  Mod  8015  ext 

EMA 

Total  Petrol eun  Hydrocarbons 

ND 

mg/L 

0.4 

06/16/95  EPA  Mod  8015  ext 

EMA 

Di-n -octyl  phthal ate  ($) 

83 

X 

06/16/95  EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

80 

X 

06/16/95  EPA  Mod  8015  ext 

EMA 

646-31-1 

Date  Extracted 

06/12/95 

GC/MS  --  Serai -V0A 

Semi volatile  Organics 

Phenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

108-95-2 

bi s (2 -Chi oroethyl ) ether 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

111-44-4 

2-Chlorophenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

95-57-8 

1 . 3  - Di chi orobenzene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

541-73-1 

1,4-Dichlorobenzene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

106-46-7 

Benzyl  Alcohol 

ND 

ug/L 

20 

06/19/95  EPA  8270 

MSR 

100-51-6 

A 

1 . 2  - Di chi orobenzene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

95-50-1 

w 

2 -Methyl  phenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

95-48-7 

bi s (2 -Chi oroi sopropyl )ether 

NO 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

108-60-1 

4 -Methyl  phenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

106-44-5 

N - Ni t roso - di - n - propyl  ami ne 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

621-64-7 

hexachloroethane 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

67-72-1 

Nitrobenzene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

98-95-3 

Isophorone 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

78-59-1 

2-Nitrophenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

88-75-5 

2 . 4  -  Di  methyl  phenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

105-67-9 

Benzoic  Acid 

ND 

ug/L 

50 

06/19/95  EPA  8270 

MSR 

65-85-0 

bis(2-Chloroethoxy)methane 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

111-91-1 

2,4-Dichlorophenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

120-83-2 

1 , 2 . 4 - Tr i chi orobenzene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

120-82-1 

Naphthalene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

91-20-3 

4-Chloroaniline 

ND 

ug/L 

20 

06/19/95  EPA  8270 

MSR 

106-47-8 

Hexachl orobutadi ene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

87-68-3 

4-Chloro-3-methylphenol 

ND 

ug/L 

20 

06/19/95  EPA  8270 

MSR 

59-50-7 

2  - Methyl naphthal ene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

91-57-6 

Hexachl orocycl opentadi ene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

77-47-4 

2.4.6-Trichlorophenol 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

88-06-2 

2 . 4 , 5 - Tr i chi orophenol 

ND 

ug/L 

50 

06/19/95  EPA  8270 

MSR 

95-95-4 

2 i Chi oronaphthal ene 

ND 

ug/L 

10 

06/19/95  EPA  8270 

MSR 

91-58-7 

9608  Loiret  Bfvd. 
Lenexa,  KS  66219 
TEL:  913-599-5665 

FAX:  913-599-1759 


An  Equal  Opportunity  Employer 


MiCOflPOR  ATE  D 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 

DATE:  07/12/95 
PAGE:  4 


PACE  Project  Number:  605096 
Client  Project  ID:  Eaker  AFB  •  0114 


PACE  Sample  No:  60354297 

Date  Collected:  06/08/95 

Client  Sample  ID:  E11-GW-HW1121 

Date  Received:  06/09/95 

Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS#  Footnotes 

2-Nitroaniline 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

88-74-4 

Di methyl phthal ate 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

131-11-3 

Acenaphthylene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

208-96-8 

2,6-Dinitrotol uene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

606-20-2 

3-Nitroaniline 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

99-09-2 

Acenaphthene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

83-32-9 

2.4-Dinitrophenol 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

51-28-5 

4-Nitrophenol 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

100-02-7 

Dibenzofuran 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

132-64-9 

2.4-Dinitrotoluene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

121-14-2 

Diethylphthalate 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

84-66-2 

4-Chlorophenyl -phenylether 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

7005-72-3 

Fluorene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

86-73-7 

4-Nitroaniline 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

100-01-6 

*  6-Dinitro-2-methylphenol 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

534-52-1 

^Htrosodi phenyl  amine 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

86-30-6 

^^^■ophenyl  -  phenylether 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

101-55-3 

^^^Pl  orobenzene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

118-74-1 

Pent achl orophenol 

ND 

ug/L 

50 

06/19/95 

EPA  8270 

HSR 

87-86-5 

Phenanthrene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

85-01-8 

Anthracene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

120-12-7 

Di-n-butylphthalate 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

84-74-2 

Fluoranthene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

206-44-0 

Pyrene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

129-00-0 

Butyl benzyl phthal ate 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

85-68-7 

3 , 3  *  - Di chi or obenzi di ne 

ND 

ug/L 

20 

06/19/95 

EPA  8270 

HSR 

91-94-1 

Benzo( a) anthracene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

56-55-3 

Chrysene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

218-01-9 

bi s ( 2 - Ethyl  hexyl ) phthal ate 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

117-81-7 

Di -n -octyl  phthal ate 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

117-84-0 

Benzo ( b ) fl uor  ant hene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

205-99-2 

Benzo (k)  fluoranthene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

207-08-9 

Benzo(a)pyrene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

50-32-8 

Indeno ( 1 . 2 . 3  *  cd ) pyrene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

193-39-5 

Di benz ( a . h) anthracene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

53-70-3 

Benzo ( g , h . i ) peryl ene 

ND 

ug/L 

10 

06/19/95 

EPA  8270 

HSR 

191-24-2 

Nitrobenzene -d5  (S) 

70 

X 

06/19/95 

EPA  8270 

HSR 

4165-60-0 

2 -Fluorobi phenyl  (S) 

53 

X 

06/19/95 

EPA  8270 

HSR 

321-60-8 

Ter phenyl -dl4  (S) 

65 

X 

06/19/95 

EPA  8270 

HSR 

1718-51-0 

Phenol -d5  (S) 

27 

X 

06/19/95 

EPA  8270 

HSR 

13127-88-3 

9608  Loire!  Blvd. 
Lenexa,  KS  66219 
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FAX:  913-599-1759 
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ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  07/12/95 
PAGE:  5 


PACE  Project  Nunber:  605096 
Client  Proiect  ID:  Ealcer  AFB 


PACE  Sample  No:  60354297  Date  Collected:  06/08/95 

Client  Sample  ID:  E11-GW-HW1121  Date  Received:  06/09/95 

Parameters  Results  Units  PRL  Analyzed  Method  Analyst  CAS#  Footnotes 


2-Fluorophenol  (S)  39  X  06/19/95  EPA  8270  HSR  367-12-4 
2.4,6-Tribromophenol  (S)  59  X  06/19/95  EPA  8270  HSR  118-79-6 
Date  Extracted  06/12/95 


9608  loiret  Bh/d.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL  913-599-5665 
FAX:  913-599-1759 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  09/12/95 
PAGE:  66 


PACE  Project  Number:  605941 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No: 
Client  Sample  ID: 

60433109 

E11-GW-HW111 

Date  Collected:  08/15/95 

Date  Received:  08/16/95 

Parameters 

Results 

Units 

PRL  Analyzed  Method 

Analyst  CAS# 

Footnotes 

Metals 

Lead,  AAS  Furnace 


Lead 

ND 

ug/L 

5 

08/31/95 

EPA  7421 

SMS 

7439-92-1 

Date  Digested 

08/17/95 

Wet  Chemistry 

Chloride(AutoFerri cyanide) 
Chloride 

Total  Dissolved  Solids 

1 

mg/L 

1 

08/17/95 

EPA  325.2 

woe 

Total  Dissolved  Solids 

206 

mg/L 

5 

08/18/95 

EPA  160.1 

MJW 

Alkalinity,  Total 

Alkalinity,  Total 

Phosphorus,  Total 

170 

mg/L 

1 

08/23/95 

EPA  310.1 

MJW 

Phosphorus 

Sulfate,  Total 

0.97 

mg/L 

0.05 

08/30/95 

EPA  365.2 

EAH 

7723-14-0 

Sulfate,  Total 

Fluoride 

1 

mg/L 

1 

08/31/95 

EPA  375.3 

EAH 

Fluoride 

Total  Suspended  Solids 

0.2 

mg/L 

0.1 

09/01/95 

EPA  340.2 

EAH 

16984-48-8 

'tal  Suspended  Solids 

6 

mg/L 

5 

08/18/95 

EPA  160.2 

MJW 

ogen,  Nitrite 

jfljmen,  Nitrite 

0.1 

mg/L 

0.01 

08/17/95 

EPA  354.1 

WOC 

^^^Hen,  Nitrate 

ND 

mg/L 

0.01 

08/17/95 

EPA  354.1 

woe 

T^^^en,  N02  plus  N03,  Water 

ND 

mg/L 

0.01 

08/17/95 

EPA  354.1 

WOC 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 

Total  Petroleum  Hydrocarbons 

67 

mg/L 

2.5 

08/24/95 

EPA  Mod  8015 

pur 

DJM 

a,a,a-Trif luorotoluene  (S) 
Aromatic  Volatile  Organics 

112 

X 

08/24/95 

EPA  Mod  8015 

pur 

DJM 

2164-17-2 

Benzene 

4100 

ug/L 

100 

08/23/95 

EPA  8020 

DJM 

71-43-2 

Ethyl  Benzene 

2000 

ug/L 

100 

08/23/95 

EPA  8020 

DJM 

100-41-4 

Toluene 

11000 

ug/L 

100 

08/23/95 

EPA  8020 

DJM 

108-88-3 

Xylene  (Total) 

14000 

ug/L 

250 

08/23/95 

EPA  8020 

DJM 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

119 

X 

08/23/95 

EPA  8020 

DJM 

2164-17-2 

r  ^ 


9608  Loiret  BM1  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL:  913*599-5665 
FAX:  913-599-1759 


PACE  Sample  No:  60354305 

Client  Sample  ID:  E11-GW-MW1111 

Parameters  Results 

Units 

Date 

Date 

PRL 

Collected:  06/08/95 

Received:  06/09/95 

Analyzed  Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/26/95 

EPA  7421 

TSP 

7439-92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.02 

mg/L 

0.01 

06/21/95 

06/09/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

0.01 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 

0.03 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

Alkalinity,  Total 

Alkalinity,  Total 

220 

mg/L 

1 

06/14/95 

EPA  310.1 

MJW 

Phosphorus,  Total 

Phosphorus 

1.16 

mg/L 

0.05 

07/06/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Sulfate,  Total 

ND 

mg/L 

1 

07/11/95 

EPA  375.3 

MJW 

Fluoride 

Fluoride 

0.2 

mg/L 

0.1 

06/26/95 

EPA  340.2 

GMF 

16984-48-8 

Total  Suspended  Solids 

Total  Suspended  Solids 

17 

mg/L 

5 

06/12/95 

EPA  160.2 

RST 

Chloride(AutoFerricyanide) 

Chloride 

ND 

mg/L 

1 

06/30/95 

EPA  325.2 

woe 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

214 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

Bromide 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

21.2 

mg/L 

0.5 

06/16/95 

EPA  Mod  8015  pur 

TAT 

a, a, a-Trif luorotoluene  (S) 

413 

X 

06/16/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

5000 

ug/L 

100 

06/16/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

2800 

ug/L 

100 

06/16/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

14000 

ug/L 

100 

06/16/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

15000 

ug/L 

250 

06/16/95 

EPA  8020 

TAT 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

126 

X 

06/16/95 

EPA  8020 

TAT 

2164-17-2 

Footnotes 
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PACE  Project  Number:  604906 
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PACE  Sample  No: 
Client  Sample  ID: 

Parameters 


60350584 


Footnotes 


r  'i 
L  A 
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PACE  Project  Number:  604906 

Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60350592 

Client  Sample  ID:  E11-GW-MW1115 

Parameters  Results 

Units 

Date  Collected:  06/05/95 

Date  Received:  06/06/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnotes 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

ERA  7421 

KVU 

7439-92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.18 

mg/L 

0.01 

06/12/95 

06/06/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/06/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  NG3,  Water 

0.16 

mg/L 

0.01 

06/06/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

200 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

81 

mg/L 

1 

06/13/95 

EPA  310.1 

MJW 

Phosphorus,  Total 

Phosphorus 

0.19 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Sulfate,  Total 

57 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

Fluoride 

Fluoride 

0.2 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

Total  Suspended  Solids 

Total  Suspended  Solids 

81 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

a 

Ch l or ide(AutoFerri cyanide) 
Chloride 

9 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

w 

Bromide 

Bromide 

0.82 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  —  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

ND 

mg/L 

0.5 

06/14/95 

EPA  Hod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 

149 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2  11 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

06/14/95 

EPA  8020 

TAT 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

111 

X 

06/14/95 

EPA  8020 

TAT 

2164-17-2 
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PACE  Project  Nunber:  604906 

Client  Project  ID:  Eeker  AFB  -  0114 


PACE  Sample  No:  60350600 

Client  Sample  ID:  El 1-GW-MW1116 

Parameters  Results 

Units 

Date 

Date 

PRL 

Collected:  06/05/95 

Received:  06/06/95 

Analyzed  Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.02 

mg/L 

0.01 

06/12/95 

06/06/95 

EPA  354.1 

woe 

Nitrogen,  Nitrate 

ND 

mg/l 

0.01 

06/06/95 

EPA  354.1 

woe 

Nitrogen,  N02  plus  N03,  Water 

0.02 

mg/L 

0.01 

06/06/95 

EPA  354.1 

woe 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

189 

m/i 

5 

06/12/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

120 

mg/L 

1 

06/13/95 

EPA  310.1 

MJW 

Phosphorus,  Total 

Phosphorus 

0.19 

mg/l 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Sulfate,  Total 

Sulfate,  Total 

52 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

c,uoride 

\uoride 

0.3 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984 -48- f 

^^^LSuspended  Solids 

Suspended  Solids 

ND 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

j^^^PeCAutoFerri  cyanide) 
^BWride 

3 

mg/L 

1 

06/12/95 

EPA  325.2 

woe 

Bromide 

Bromide 

ND 

mg/l 

0.5 

06/13/95 

EPA  320.1 

woe 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleum  Hydrocarbons 

NO 

mg/L 

0.5 

06/14/95 

EPA  Mod  8015  pur 

TAT 

a,a,a-Trif luorotoluene  (S) 

129 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

119 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

9608  Loiret  Blvd. 
Lenexa,  KS  66219 
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PACE  Project  Number:  604906 

Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60350626  Date  Collected:  06/05/95 

Client  Sample  ID:  E11-GW-MU1119  Date  Received:  06/06/95 


Parameters 

Results 

Uni  ts 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

ug/L 

5 

06/23/95 

EPA  7421 

KVU 

7439-92-1 

Date  Digested 

Wet  Chemistry 
Chloride(AutoFerricyanide) 
Chloride 

9 

mg/L 

1 

06/12/95 

06/12/95 

EPA  325.2 

WOC 

Phosphorus,  Total 

Phosphorus 

0.48 

mg/L 

0.05 

06/21/95 

EPA  365.2 

GMF 

7723-14-0 

Total  Dissolved  Solids 

Total  Dissolved  Solids 

717 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

Alkalinity,  Total 

Alkalinity,  Total 

630 

mg/L 

1 

06/13/95 

EPA  310.1 

MJW 

Fluoride 

Fluoride 

0.3 

mg/L 

0.1 

06/16/95 

EPA  340.2 

GMF 

16984-48-8 

Total  Suspended  Solids 

Total  Suspended  Solids 

20 

mg/L 

5 

06/06/95 

EPA  160.2 

RST 

Sulfate,  Total 

Sulfate,  Total 

86 

mg/L 

1 

06/26/95 

EPA  375.3 

GMF 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

0.02 

mg/L 

0.01 

06/06/95 

EPA  354.1 

WOC 

Nitrogen,  Nitrate 

ND 

mg/L 

0.01 

06/06/95 

EPA  354.1 

WOC 

Nitrogen,  N02  plus  N03,  Water 

0.01 

mg/L 

0.01 

06/06/95 

EPA  354.1 

WOC 

Bromide 

Bromide 

ND 

mg/L 

0.5 

06/13/95 

EPA  320.1 

WOC 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 
Total  Petroleun  Hydrocarbons 

ND 

mg/L 

0.5 

06/14/95 

EPA  Mod  8015  pur 

TAT 

a,a,a*Trif luorotoluene  (S) 

126 

X 

06/14/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

NQ 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

ND 

ug/L 

2 

06/14/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

ND 

ug/L 

5 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

a, a, a-Trif luorotoluene  (S) 

127 

X 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

Footnotes 
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PACE  Sample  No:  60354313 

Client  Sample  ID:  E11-GW-KU1120 


Parameters 

Results 

Metals 

Lead,  AAS  Furnace 

Lead 

ND 

Date  Digested 

Wet  Chemistry 

Nitrogen,  Nitrite 

Nitrogen,  Nitrite 

ND 

Nitrogen,  Nitrate 

ND 

Nitrogen,  N02  plus  N03,  Water 

ND 

Alkalinity,  Total 

Alkalinity,  Total 

240 

Phosphorus,  Total 

Phosphorus 

0.74 

Sulfate,  Total 

Sulfate,  Total 

2.5 

Fluoride 

Fluoride 

0.2 

Total  Suspended  Solids 

’otal  Suspended  Solids 

8 

>ride(AutoFerricyanide) 

ND 

Tr^^^kssolved  Solids 

^^^WDissolved  Solids 

246 

Bro^rae 

Bromide 

ND 

GC  --  Volatiles 

TPH,  Water,  Purge  by  Mod.  8015 

Total  Petroleum  Hydrocarbons 

ND 

a,a,a-Trif luorotoluene  (S) 

121 

Aromatic  Volatile  Organics 

Benzene 

ND 

Ethyl  Benzene 

ND 

Toluene 

ND 

Xylene  (Total) 

ND 

a, a, a-Trif luorotoluene  (S) 

100 

DATE:  07/12/95 
PAGE:  7 


PACE  Project  Nunber:  605096 

Client  Project  ID:  Eaker  AFB  -  0114 


Date  Collected:  06/08/95 

Date  Received:  06/09/95 


Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

ug/L 

5 

06/26/95 

EPA  7421 

TSP 

7439-92-1 

06/21/95 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

mg/L 

0.01 

06/09/95 

EPA  354.1 

woe 

mg/L 

1 

06/14/95 

EPA  310.1 

MJW 

mg/L 

0.05 

07/06/95 

EPA  365.2 

GMF 

7723-14-0 

mg/L 

1 

07/11/95 

EPA  375.3 

MJW 

mg/L 

0.1 

06/26/95 

EPA  340.2 

GMF 

16984-48-8 

mg/L 

5 

06/12/95 

EPA  160.2 

RST 

mg/L 

1 

06/30/95 

EPA  325.2 

woe 

mg/L 

5 

06/12/95 

EPA  160.1 

RST 

mg/L 

0.5 

06/13/95 

EPA  320.1 

woe 

mg/L 

0.5 

06/16/95 

EPA  Mod  8015  pur 

TAT 

X 

06/16/95 

EPA  Mod  8015  pur 

TAT 

2164-17-2 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

71-43-2 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

100-41-4 

ug/L 

2 

06/16/95 

EPA  8020 

TAT 

108-88-3 

ug/L 

5 

06/16/95 

EPA  8020 

TAT 

1330-20-7 

X 

06/16/95 

EPA  8020 

TAT 

2164-17-2 

9608  Loiret  Blvd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
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PACE  Project  Nunber:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60286259  Date  Collected:  04/08/95 

Client  Sample  ID:  E11-SU-HW1121A  Date  Received:  04/11/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Mercury.  CVAAS 

Mercury 

0.123 

mg/kg 

0.12 

04/28/95 

EPA  7471 

MHT 

7439-97*6 

Arsenic.  AAS  Furnace 

Arsenic 

Date  Digested 

Lead,  AAS  Furnace 

9.23 

mg/kg 

1.2 

04/25/95 

04/21/95 

EPA  7060 

JAH 

7440-38-2 

Lead 

Date  Digested 

11.4 

mg/kg 

1.2 

04/26/95 

04/21/95 

EPA  7421 

JAH 

7439*92*1 

Antimony.  AAS*  Furnace 

Antimony 

Date  Digested 

ND 

mg/kg 

1.2 

04/28/95 

04/21/95 

EPA  7041 

JAH 

7440-36-0 

Thalliun.  AAS  Furnace 

Thalliun 

Date  Digested 

ND 

mg/kg 

0.598 

04/28/95 

04/21/95 

EPA  7841 

m 

7440-28-0 

Metals.  ICP 

A1  uninun 

3010 

mg/kg 

8.97 

04/25/95 

EPA  6010 

JAH 

7429-90-5 

Bariun 

43.2 

mg/kg 

0.478 

04/25/95 

EPA  6010 

JAH 

7440-39-3 

Beryllium 

0.307 

tng/kg 

0.12 

04/25/95 

EPA  6010 

JAH 

7440-41-7 

Cadmiun 

ND 

mg/kg 

0.598 

04/25/95 

EPA  6010 

JAH 

7440-43-9 

Calcium 

1820 

mg/kg 

12 

04/25/95 

EPA  6010 

JAH 

7440-70-2 

Chromi  un 

8.74 

mg/kg 

0.837 

04/25/95 

EPA  6010 

JAH 

7440-47-3 

Cobalt 

9.03 

mg/kg 

0.837 

04/25/95 

EPA  6010 

JAH 

7440-48-4 

Copper 

31.6 

mg/kg 

1.2 

04/25/95 

EPA  6010 

JAH 

7440-50-8 

Iron 

6130 

mg/kg 

4.78 

04/25/95 

EPA  6010 

JAH 

7439-89-6 

Magnesium 

983 

mg/kg 

5.98 

04/25/95 

EPA  6010 

JAH 

7439-95-4 

Manganese 

88.7 

mg/kg 

0.837 

04/25/95 

EPA  6010 

JAH 

7439-96-5 

Molybdenun 

ND 

mg/kg 

2.39 

04/25/95 

EPA  6010 

JAH 

7439-98-7 

Nickel 

36.5 

mg/kg 

3.59 

04/25/95 

EPA  6010 

JAH 

7440-02-0 

Potassium 

379 

mg/kg 

120 

04/25/95 

EPA  6010 

JAH 

7440-09-7 

Silver 

ND 

mg/kg 

0.837 

04/25/95 

EPA  6010 

JAH 

7440-22-4 

Sodium 

62.1 

mg/kg 

17.9 

04/25/95 

EPA  6010 

JAH 

7440-23-5 

Vanadium 

31.1 

mg/kg 

1.43 

04/25/95 

EPA  6010 

JAH 

7440-62-2 

Zinc 

Date  Digested 

44.7 

mg/kg 

2.39 

04/25/95 

04/21/95 

EPA  6010 

JAH 

7440-66-6 

Selenium.  AAS  Furnace 

Seleniun 

0.658 

mg/kg 

0.598 

05/02/95 

EPA  7740 

JAH 

7782-49-2 

Date  Digested  04/21/95 

Wet  Chemistry 

Nitrogen,  Nitrate  plus  Nitrite 


Footnotes 
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PACE  Project  Nurber:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 

Date  Collected:  04/08/95 
Date  Received:  04/11/95 


Parameters  Results  Units  PRL  Analyzed  Method  Analyst  CAS#  Footnotes 


Nitrogen,  N02  plus  N03,  Soil 
Total  Organic  Carbon  in  Soil 

2.39 

mg/kg 

1.2 

04/26/95 

EPA  353.2 

woe 

Total  Organic  Carbon 
Microbiological  Test  Solid 

ND 

mg/kg 

20 

04/24/95 

ASA  90-3 

KEZ 

7440-44-0 

Standard  Plate  Count 

280 

col/g 

1 

04/19/95 

Standard  Methods 

woe 

Date  Prepared 

Phosphorus,  Total.  Soil 

04/19/95 

10 

Phosphorus 

973 

mg/kg 

119 

05/05/95 

EPA  365.2  Modified 

GMF 

7723-14-0 

Organics 

Moisture 

Percent  Moisture 

16.4 

X 

04/12/95 

GCZ 

GC  --  Volatiles 

TPH.  Soil.  Purge  by  Mod.  8015 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

6 

04/19/95 

EPA  Mod  8015  ext 

HMF 

,a-Trifluorotoluene  (S) 

90 

X 

04/19/95 

EPA  Mod  8015  ext 

HHF 

2164-17-2 

A. Volatile  Organics 

ND 

ug/kg 

2.3 

04/20/95 

EPA  8020 

TAT 

71-43-2 

E^^r  Benzene 

ND 

ug/kg 

2.3 

04/20/95 

EPA  8020 

TAT 

100-41-4 

Tol uene 

ND 

ug/kg 

2.3 

04/20/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

5.8 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

119 

X 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

GC 

TPH.  Soil.  Ext.  by  Mod.  8015 


Mineral  Spirits 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Gasoline 

ND 

mg/kg 

4 

04/16/95 

EPA  Nod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Di-n -octyl phthal ate  (S) 

100 

X 

04/16/95 

EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

GC/MS  --  Semi-VOA 

Semi volatile  Organics 

92 

X 

04/16/95 

04/14/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

Phenol 

ND 

ug/kg 

330 

04/21/95 

EPA  8270 

MSR 

108-95-2 

bis(2-Chloroethyl)ether 

ND 

ug/kg 

330 

04/21/95 

EPA  8270 

MSR 

111-44-4 

2-Chlorophenol 

ND 

ug/kg 

330 

04/21/95 

EPA  8270 

MSR 

95-57-8 

1-Di chlorobenzene 

ND 

ug/kg 

330 

04/21/95 

EPA  8270 

MSR 

541-73-1 
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PACE  Project  Nurber:  604183 
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PACE  Sample  No:  60286259 

Client  Sample  ID:  E11-SU-MV1121A 

Parameters  Results 

Units 

Date  Collected:  04/08/95 

Date  Received:  04/11/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnotes 

1.4 -Di chlorobenzene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

106-46-7 

Benzyl  Alcohol 

ND 

ug/kg 

650 

04/21/95  EPA  8270 

MSR 

100-51-6 

1, 2 -Di chlorobenzene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

95-50-1 

2 -Methyl phenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

95-48-7 

bis(2-Chloroisopropyl)ether 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

39638-32-9 

4-Methylphenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

HSR 

106-44-5 

N  - Ni troso  -  di  -  n  -  propyl  ami  ne 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

621-64-7 

Hexachloroethane 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

67-72-1 

Nitrobenzene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

98-95-3 

Isophorone 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

78-59-1 

2-Nitrophenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

88-75-5 

2 , 4 - Di methyl phenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

105-67-9 

Benzoic  Acid 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

65-85-0 

bi  s (2 -Chi oroethoxy) methane 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

111-91-1 

2,4-Dichlorophenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

120-83-2 

1.2.4-Trichlorobenzene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

120-82-1 

Naphthalene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

4-Chloroaniline 

ND 

ug/kg 

650 

04/21/95  EPA  8270 

MSR 

106-47-8 

Hexachlorobutadiene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

87-68-3 

4 - Chi oro - 3 -met hyl phenol 

ND 

ug/kg 

650 

04/21/95  EPA  8270 

MSR 

59-50-7 

2-Methylnaphthalene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

91-57-6 

Hexachl orocycl opentadi ene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

77-47-4 

2 . 4 . 6 - Tri chi orophenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

88-06-2 

2.4.5-Trichlorophenol 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

95-95-4 

2-Chloronaphthalene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

91-58-7 

2*Nitroaniline 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

88-74-4 

Di  methyl phthal ate 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

131-11-3 

Acenaphthylene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

208-96-8 

2.6-Dinitrotol uene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

606-20-2 

3-Nitroaniline 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

99-09-2 

Acenaphthene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

83-32-9 

2.4-Dinitrophenol 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

51-28-5 

4-Nitrophenol 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

100 -02 '7 

Dibenzofuran 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

132-64-9 

2.4-Dinitrotoluene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

121-14-2 

Diethyl phthal ate 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

84-66-2 

4-Chlorophenyl  -phenyl  ether 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

7005-72-3 

FI uorene 

ND 

ug/kg 

330 

04/21/95  EPA  8270 

MSR 

86-73-7 

4-Nitroaniline 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

100-01-6 

4 . 6 - Di ni tro - 2 -methyl phenol 

ND 

ug/kg 

1600 

04/21/95  EPA  8270 

MSR 

534-52-1 
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Parameters 

Results 

Units 

PRL 

N - Ni trosodi phenyl  ami ne 

ND 

ug/kg 

330 

4-Bromophenyl -phenyl ether 

ND 

ug/kg 

330 

Hexachlorobenzene 

ND 

ug/kg 

330 

Pentachlorophenol 

ND 

ug/kg 

1600 

Phenanthrene 

ND 

ug/kg 

330 

Anthracene 

ND 

ug/kg 

330 

Di -n-butylphthalate 

ND 

ug/kg 

330 

Fluoranthene 

ND 

ug/kg 

330 

Pyrene 

ND 

ug/kg 

330 

Butyl benzyl pht hal ate 

ND 

ug/kg 

330 

3 , 3  *  - Di chi or obenzi di ne 

ND 

ug/kg 

650 

Benzo( a) anthracene 

ND 

ug/kg 

330 

Chrysene 

ND 

ug/kg 

330 

bi  s (2 • Ethyl  hexyl ) phthal ate 

360 

ug/kg 

330 

:-n-octylphthalate 

ND 

ug/kg 

330 

^^(b)  fluoranthene 

ND 

ug/kg 

330 

f 1  uor  anthene 

ND 

ug/kg 

330 

pyrene 

ND 

ug/kg 

330 

Indeno (1.2,3- cd) pyrene 

ND 

ug/kg 

330 

Di benz ( a . h ) anthr acene 

ND 

ug/kg 

330 

Benzo( g , h , i ) peryl ene 

ND 

ug/kg 

330 

Nitrobenzene -d5  (S) 

61 

X 

2-Fluorobiphenyl  (S) 

68 

X 

Terphenyl-dl4  (S) 

78 

X 

Phenol -d5  (S) 

62 

X 

2-Fluorophenol  (S) 

84 

X 

2.4.6-Tribromophenol  (S) 

106 

X 

Date  Extracted 


Analyzed  Method  Analyst  CAS#  Footnotes 


04/21/95 

EPA  8270 

HSR 

86-30-6 

04/21/95 

EPA  8270 

HSR 

101-55-3 

04/21/95 

EPA  8270 

HSR 

118-74-1 

04/21/95 

EPA  8270 

HSR 

87-86-5 

04/21/95 

EPA  8270 

HSR 

85-01-8 

04/21/95 

EPA  8270 

HSR 

120-12-7 

04/21/95 

EPA  8270 

HSR 

84-74-2 

04/21/95 

EPA  8270 

HSR 

206-44-0 

04/21/95 

EPA  8270 

HSR 

129-00-0 

04/21/95 

EPA  8270 

HSR 

85-68-7 

04/21/95 

EPA  8270 

HSR 

91-94-1 

04/21/95 

EPA  8270 

HSR 

56-55-3 

04/21/95 

EPA  8270 

HSR 

218-01-9 

04/21/95 

EPA  8270 

HSR 

117-81-7 

04/21/95 

EPA  8270 

HSR 

117-84-0 

04/21/95 

EPA  8270 

HSR 

205-99-2 

04/21/95 

EPA  8270 

HSR 

207-08-9 

04/21/95 

EPA  8270 

HSR 

50-32-8 

04/21/95 

EPA  8270 

HSR 

193-39-5 

04/21/95 

EPA  8270 

HSR 

53-70-3 

04/21/95 

EPA  8270 

HSR 

191-24-2 

04/21/95 

EPA  8270 

HSR 

4165-60-0 

04/21/95 

EPA  8270 

HSR 

321-60-8 

04/21/95 

EPA  8270 

HSR 

1718-51-0 

04/21/95 

EPA  8270 

HSR 

13127-88-3 

04/21/95 

EPA  8270 

HSR 

367-12-4 

04/21/95 

EPA  8270 

HSR 

118-79-6 

04/14/95 
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LABORATORY  ANALYSIS  REPORT 


April  24,  1995 
Report  No.:  000402, 
Section  A  Page  1 


CLIENT  NAME:  PACE  INCORPORATED -KANSAS 
ADDRESS:  9608  LOIRET  BOULEVARD 
LENEXA,  KS  66219- 
ATTENTION:  CHRISTINA  SCHARFF 


LIMS  CLIENT:  0719  0613 
PACE  PROJECT:  604183 
PACE  CLIENT:  000560 
P.O.  NO:  VERBAL 


SAMPLE  ID:  60286259 
SAMPLE  NO:  H296300 


DATE  SAMPLED: 
DATE  RECEIVED: 
PROJECT  MANAGER: 


08-APR-95  0832 
14-APR-95 
Debbie  Proctor 


TEST 
LN  CODE 


DETERMINATION 


RESULT  UNITS 


1  I107S  Carbon,  Total  Organic  (C)  0.33  X 

COMMENTS:  Results  are  reported  on  an  "as  received"  basis  without  correction  for  percent 
moisture  unless  previously  specified. 


900  Gemini  Avenue 
Houston.  TX  77058 

TEL  713-488-1810 


An  Equal  Opportunity  Employer 
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REPORT  OF  LABORATORY  ANALYSIS 


DATE:  09/18/95 
PAGE:  27 


PACE  Project  Number:  605945 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No: 
Client  Sample  ID: 

60430584 

E11-SU-MW1123A 

Date  Collected:  08/11/95 

Date  Received:  08/15/95 

Parameters 

Results 

Units 

PRL  Analyzed  Method 

Analyst  CAS# 

Footnotes 

Metals 

Lead.  AAS  Furnace 


Lead 

Date  Digested 

6.41 

mg/kg 

0.61 

08/30/95 

08/23/95 

EPA  7421 

JAH 

7439-92-1 

Organics 

Moisture 

Percent  Moisture 

18.1 

X 

08/21/95 

KMN 

GC  -•  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

ND 

ug/kg 

61 

08/24/95 

EPA  8020 

HMF 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

61 

08/24/95 

EPA  8020 

HMF 

100-41-4 

Toluene 

ND 

ug/kg 

61 

08/24/95 

EPA  8020 

HMF 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

150 

08/24/95 

EPA  8020 

HMF 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

70 

X 

08/24/95 

EPA  8020 

HMF 

2164-17-2 

Soil.  Purge  by  Mod.  8015 

^i^Petroleum  Hydrocarbons 

ND 

mg/kg 

6.1 

08/23/95 

EPA  Hod  8015  pur 

MAG 

^^HTrifluorotoluene  (S) 

116 

X 

08/23/95 

EPA  Mod  8015  pur 

MAG 

2164-17-2 

-GC 

TPH,  Soil.  Ext.  by  Mod.  8015 

Mineral  Spirits 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EKA 

Gasoline 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4 

08/26/95 

EPA  Mod  8015  ext 

EMA 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

4 

08/26/95 

EPA  Hod  8015  ext 

EMA 

Di-n-octylphthalate  (S) 

53 

X 

08/26/95 

EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

71 

X 

08/26/95 

08/23/95 

EPA  Hod  8015  ext 

EMA 

646-31-1 

9608  Loiret  Btal 
Lenexa,  KS  66219 
TEL*  913-599-5665 
FAX;  913*599-1759 


An  Equal  Opportuiity  Employer 
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ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 

DATE:  05/09/95 


PAGE:  5 

PACE  Project  Nunber:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60283470  Date  Collected:  04/07/95 

Client  Sample  ID:  E11-SU-MV1122A  Date  Received:  04/08/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead.  AAS  Furnace 

Lead 

17.9 

mg/kg 

1.26 

04/26/95 

ERA  7421 

JAH 

7439-92-1 

Date  Digested 

04/21/95 

Organics 

Moisture 

Percent  Moisture 

20.5 

X 

04/11/95 

KMN 

GC  --  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

3.3 

ug/kg 

2.5 

04/20/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

2.5 

04/20/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

4 

ug/kg 

2.5 

04/20/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

6.2 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

a,a,a-Trifluorotoluene  (S) 

TPH.  Soil.  Purge  by  Hod.  8015 

132 

X 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

6.2 

04/19/95 

EPA  Mod  8015  ext 

HMF 

a.a.a-Trifluorotoluene  (S) 

83 

X 

04/19/95 

EPA  Hod  8015  ext 

HMF 

2164-17 -2 

TPH.  Soil.  Ext.  by  Hod.  8015 


Mineral  Spirits 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Gasoline 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Total  Petrol  eun  Hydrocarbons 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Di-n-octylphthalate  (S) 

88 

X 

04/15/95 

EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

83 

X 

04/15/95 

04/14/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

Footnotes 


9608  loiret  Bivd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL*  913-599-5665 
FAX:  913-599-1759 
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DATE:  05/05/95 
PAGE:  80 

PACE  Project  Nunber:  604134 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No: 
Client  Sample  ID: 

60282811 

E11-SU-SB1129A 

Date  Collected:  04/06/95 

Date  Received:  04/07/95 

Parameters 

Results 

Units 

PRL  Analyzed  Method 

Analyst  CAS# 

Footnotes 

Metals 

Lead,  AAS  Furnace 


Lead 

Date  Digested 

7.9 

mg/kg 

0.613 

04/20/95 

04/10/95 

EPA  7421 

JAH 

7439-92-1 

Organics 

Moisture 

Percent  Moisture 

17.6 

X 

04/11/95 

KMN 

GC  -•  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

ND 

ug/kg 

2.4 

04/18/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

2.4 

04/18/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/kg 

2.4 

04/18/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

6 

04/18/95 

EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

126 

X 

04/18/95 

EPA  8020 

TAT 

2164-17-2 

Soil.  Purge  by  Mod.  8015 

^I^Petroleum  Hydrocarbons 

ND 

mg/kg 

6.1 

04/18/95 

EPA  Hod  8015  ext 

HMF 

^^Brifluorotoluene  (S) 

rr 

93 

X 

04/18/95 

EPA  Hod  8015  ext 

HMF 

2164-17-2 

TPH,  Soil.  Ext.  by  Mod.  8015 

Mineral  Spirits 

ND 

mg/ kg 

4 

04/16/95 

ERA  Mod  8015  ext 

EMA 

Gasoline 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

4 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Di-n -octyl phthal ate  (S) 

94 

X 

04/16/95 

EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

87 

X 

04/16/95 

04/14/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

9608  Loiret  Blvd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL  913-599-5665 
FAX:  913-599-1759 
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DATE:  05/05/95 


PAGE:  81 


PACE  Project  Number:  604134 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60282829  Date  Collected:  04/06/95 

Client  Sample  ID:  E11-SU-SB1130A  Date  Received:  04/07/95 


Parameters 

Results 

Units 

PRL 

Analyzed  Method 

Analyst  CAS# 

Metals 

Lead.  AAS  Furnace 

Lead 

Date  Digested 

13.2 

mg/kg 

1.9 

04/20/95  EPA  7421 

04/10/95 

JAH 

7439-92-1 

Organics 

Moisture 

Percent  Moisture 

21.9 

X 

04/11/95 

KMN 

GC  --  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

ND 

ug/kg 

2.5 

04/18/95  EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

2.5 

04/18/95  EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/kg 

2.5 

04/18/95  EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

6.2 

04/18/95  EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

124 

X 

04/18/95  EPA  8020 

TAT 

2164-17-2 

TPH,  Soil,  Purge  by  Mod.  8015 

Total  Petrol eun  Hydrocarbons 

ND 

mg/kg 

6.3 

04/18/95  EPA  Mod  8015  ext 

HMF 

a.a.a-Trifluorotoluene  (S) 

GC 

TPH.  Soil.  Ext.  by  Mod.  8015 

73 

X 

04/18/95  EPA  Mod  8015  ext 

HMF 

2164-17-2 

Mineral  Spirits 

ND 

mg/kg 

4.2 

04/16/95  EPA  Mod  8015  ext 

EMA 

Gasoline 

ND 

mg/kg 

4.2 

04/16/95  EPA  Hod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4.2 

04/16/95  EPA  Hod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4.2 

04/16/95  EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4.2 

04/16/95  EPA  Nod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4.2 

04/16/95  EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4.2 

04/16/95  EPA  Mod  8015  ext 

EMA 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

4.2 

04/16/95  EPA  Mod  8015  ext 

EMA 

Di-n-octylphthalate  (S) 

96 

X 

04/16/95  EPA  Hod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

90 

X 

04/16/95  EPA  Mod  8015  ext 
04/14/95 

EMA 

646-31-1 

Footnotes 


9608  Loiret  Blvd. 
Lenexa,  KS  66219 
TEL-  913-599-5665 
FAX:  913-599-1759 
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ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 

'  DATE:  05/09/95 

PAGE:  4 

PACE  Project  Number:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No: 
Client  Sample  ID: 

60283462 

E11-SU-SB1131A 

Date  Collected:  04/07/95 

Date  Received:  04/08/95 

3arameters 

Results 

Units 

PRL  Analyzed  Method 

Analyst  CAS# 

Footnotes 

Petals 

Lead.  AAS  Furnace 


Lead 

12.2 

mg/kg 

Date  Digested 

Irganics 

Moisture 

Percent  Moisture 

20.8 

X 

X  --  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

5.8 

ug/kg 

Ethyl  Benzene 

ND 

ug/kg 

To!  uene 

7.6 

ug/kg 

Xylene  (Total) 

ND 

ug/kg 

a.a.a-Triffuorotoluene  (S) 

121 

X 

T  Soil.  Purge  by  Mod.  8015 

^^etroleun  Hydrocarbons 

ND 

mg/kg 

<^^Bpifluorotoluene  (S) 

80 

X 

TPH.  Soil,  Ext.  by  Mod.  8015 

Mineral  Spirits 

ND 

mg/kg 

Gasoline 

ND 

mg/kg 

Jet  Fuel 

ND 

mg/kg 

Kerosene 

ND 

mg/kg 

Diesel  Fuel 

ND 

mg/kg 

Fuel  Oil 

ND 

mg/kg 

Motor  Oil 

ND 

mg/kg 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

Di -n-octylphthalate  (S) 

102 

X 

n-Tetracosane  (S) 

94 

X 

Date  Extracted 

1.26 

04/26/95  EPA  7421 

JAH  7439-92-1 

04/21/95 

04/11/95 

KMN 

2.5 

04/20/95 

EPA  8020 

TAT 

71-43-2 

2.5 

04/20/95 

EPA  8020 

TAT 

100-41-4 

2.5 

04/20/95 

EPA  8020 

TAT 

108-88-3 

6.2 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

6.3 

04/19/95 

EPA  Mod  8015  ext 

HMF 

04/19/95 

EPA  Mod  8015  ext 

HMF 

2164-17-2 

4.2 

04/15/95 

EPA  Mod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Mod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Mod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Mod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Mod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

4.2 

04/15/95 

EPA  Nod  8015  ext 

EMA 

04/15/95 

EPA  Hod  8015  ext 

EMA 

117-84-0 

04/15/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

04/14/95 


9608  Loire!  BJvd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL  913-599-5665 
FAX;  913-599-1759 
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PACE  Project  Umber:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60286333 

Client  Sample  ID:  E11-SU-SB1132A 

Parameters  Results 

Units 

Date  Collected:  04/09/95 

Date  Received:  04/11/95 

PRL  Analyzed  Method 

Analyst  CAS#  Footnotes 

Metals 

Lead.  AAS  Furnace 

Lead 

Date  Digested 

10.6 

mg/kg 

0.617 

04/26/95  EPA  7421 

04/21/95 

JAH 

7439-92-1 

Organics 

Moisture 

Percent  Moisture 

19.0 

X 

04/12/95 

GCZ 

GC  -*  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

ND 

ug/kg 

2.5 

04/20/95  EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

2.5 

04/20/95  EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/kg 

2.5 

04/20/95  EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

6.2 

04/20/95  EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

127 

X 

04/20/95  EPA  8020 

TAT 

2164-17-2 

TPH.  Soil.  Purge  by  Mod.  8015 

Total  Petroleun  Hydrocarbons 

ND 

mg/kg 

6.2 

04/19/95  EPA  Hod  8015  ext 

HMF 

a.a.a-Trifluorotoluene  (S) 

rr 

77 

X 

04/19/95  EPA  Mod  8015  ext 

HMF 

2164-17-2 

TPH.  Soil.  Ext.  by  Mod.  8015 

Mineral  Spirits 

ND 

mg/kg 

4.1 

04/16/95  EPA  Hod  8015  ext 

EMA 

Gasoline 

ND 

mg/kg 

4.1 

04/16/95  EPA  Hod  8015  ext 

EHA 

Jet  Fuel 

ND 

mg/kg 

4.1 

04/16/95  EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4.1 

04/16/95  EPA  Hod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4.1 

04/16/95  EPA  Mod  8015  ext 

EMA 

Fuel  Oil . 

ND 

mg/kg 

4.1 

04/16/95  EPA  Hod  8015  ext 

EHA 

Motor  Oil 

ND 

mg/kg 

4.1 

04/16/95  EPA  Hod  8015  ext 

EMA 

Total  Petroleun  Hydrocarbons 

ND 

mg/kg 

4.1 

04/16/95  EPA  Mod  8015  ext 

EHA 

Di-n -octyl phthal ate  (S) 

97 

X 

04/16/95  EPA  Hod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

92 

X 

04/16/95  EPA  Hod  8015  ext 
04/14/95 

EMA 

646-31-1 

9608  Loire!  Bhrd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
TEL  913-599-5665 
FAX:  913-599-1759 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 


DATE:  05/09/95 
PAGE:  3 


PACE  Project  Number:  604183 
Client  Project  ID:  Eaker  AFB 


0114 


PACE  Sample  No:  60283454  Date  Collected:  04/07/95 

Client  Sample  ID:  E11-SU-SB1133A  Date  Received:  04/08/95 


Parameters  Results  Units  PRL  Analyzed  Method  Analyst  CAS#  Footnotes 


Metals 

Lead.  AAS  Furnace 


Lead 

Date  Digested 

12.1 

mg/kg 

1.84 

04/26/95 

04/21/95 

EPA  7421 

JAH 

7439-92-1 

Organics 

Moisture 

Percent  Moisture 

18.4 

X 

04/11/95 

KMN 

GC  --  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

ND 

ug/kg 

2.4 

04/20/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

2.4 

04/20/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/kg 

2.4 

04/20/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

6.1 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

123 

X 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

Soil.  Purge  by  Mod.  8015 

Petroleum  Hydrocarbons 

ND 

mg/kg 

6.1 

04/19/95 

EPA  Mod  8015  ext 

HMF 

^^Bfrifluorotoluene  (S) 

77 

X 

04/19/95 

EPA  Mod  8015  ext 

HMF 

2164-17-2 

TPH,  Soil,  Ext.  by  Mod.  8015 

Mineral  Spirits 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Gasoline 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

4.1 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Di-n-octylphthalate  (S) 

103 

* 

04/15/95 

EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

95 

X 

04/15/95 

04/14/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

9608  loiret  Btvd. 
Lenexa,  KS  66219 
TEL  913-599-5665 
FAX:  91 3-599-1759 


An  Equal  Opportunity  Employer 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 

"  DATE:  05/09/95 

PAGE:  43 

PACE  Project  Number:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No: 
Client  Sample  ID: 

Parameters 


60286267 

E11-SU-S81134A 


Results 


Date  Col 1 ected :  04/08/95 

Date  Received:  04/11/95 

PRL  Analyzed  Method 


Analyst  CAS# 


Footnotes 


Metals 

Lead.  AAS  Furnace 
Lead 

Date  Digested 
Organics 
Moisture 


04/26/95  EPA  7421 
04/21/95 


JAH  7439-92-1 


Percent  Moisture 

15.1 

X 

04/12/95 

GCZ 

;  -•  Volatiles 

TPH.  Soil.  Purge  by  Hod.  8015 

Total  Petroleun  Hydrocarbons 

ND 

mg/kg 

5.9 

04/19/95 

EPA  Hod  8015  ext 

HMF 

a.a.a-Trifluorotoluene  (S) 

87 

X 

04/19/95 

EPA  Hod  8015  ext 

HMF 

2164-17-2 

Aromatic  Volatile  Organics 

Benzene 

ND 

ug/kg 

2.3 

04/20/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

ND 

ug/kg 

2.3 

04/20/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

ND 

ug/kg 

2.3 

04/20/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

ND 

ug/kg 

5.8 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

130 

X 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

TPH.  Soil.  Ext.  by  Hod.  8015 

Mineral  Spirits 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EHA 

Gasoline 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Hod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Total  Petroleum  Hydrocarbons 

ND 

mg/kg 

3.9 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Di-n -octyl phthal ate  (S) 

107 

X 

04/16/95 

EPA  Mod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

99 

X 

04/16/95 

04/14/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

9608  Loiret  Btvd. 
Lenexa.  KS  66219 
TEL:  913-59*5665 
FAX:  913-599-1759 


An  Equal  Opportunity  Employer 


INCORPORATED 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 

DATE:  05/09/95 
PAGE:  1 


Brown  &  Root  Environmental 
800  Oak  Ridge  Turnpike 
Suite  A- 600 
Oak  Ridge.  JH  37830 


PACE  Project  Nunber:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 
SDG  Number:  BR4183 


Attn:  Mr.  Allan  Jenkins 
Phone:  615-483-9900 

Solid  results  are  reported  on  a  dry  weight  basis 


PACE  Sample  No:  60283421  Oate  Collected:  04/07/95 

Client  Sample  ID:  E11-SU-S81135A  Date  Received:  04/08/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead.  AAS  Furnace 

Lead 

Date  Digested 

22.3 

mg/kg 

5.07 

04/26/95 

04/21/95 

EPA  7421 

JAH 

7439-92-1 

0'  'ics 

jisture 

^^Ant  Moisture 

21.1 

X 

04/11/95 

KMN 

GC  ^^^ratiles 

Aromatic  Volatile  Organics 

Benzene 

850 

ug/kg 

2.5 

04/20/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

1100 

ug/kg 

2.5 

04/20/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

2700 

ug/kg 

2.5 

04/20/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

5400 

ug/kg 

6.3 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

97 

X 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

TPH.  Soil.  Purge  by  Mod.  8015 

Total  Petroleum  Hydrocarbons 

38 

mg/kg 

6.3 

04/19/95 

EPA  Mod  8015  ext 

HMF 

a.a.a-Trifluorotoluene  (S) 

nr 

97 

X 

04/19/95 

EPA  Mod  8015  ext 

HMF 

2164-17-2 

TPH.  Soil.  Ext.  by  Hod.  8015 

Mineral  Spirits 

ND 

mg/kg 

4.2 

04/15/95 

EPA  Mod  8015  ext 

EMA 

Gasoline 

120 

mg/kg 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4.2 

04/15/95 

EPA  Hod  8015  ext 

EMA 

Di -n -octyl phthal ate  (S) 

101 

X 

04/15/95 

EPA  Hod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

96 

X 

04/15/95 

04/14/95 

EPA  Hod  8015  ext 

EMA 

646-31-1 

Footnotes 


9608  Loiret  Blvd. 
Lenexa,  KS  66219 
TEL:  913-599-5665 
FAX:  913-599-1759 


An  Equal  Opportunity  Employer 


ENVIRONMENTAL  LABORATORIES 


REPORT  OF  LABORATORY  ANALYSIS 

DATE:  05/09/95 
PAGE:  2 


PACE  Project  Nurber:  604183 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60283447  Date  Collected:  04/07/95 

Client  Sample  ID:  E11-SU-SB1135B  Date  Received:  04/08/95 


Parameters 

Results 

Units 

PRL 

Analyzed 

Method 

Analyst  CAS# 

Metals 

Lead.  AAS  Furnace 

Lead 

21.4 

mg/kg 

2.73 

04/26/95 

EPA  7421 

JAH 

7439-92-1 

Date  Digested 

04/21/95 

Organics 

Moisture 

Percent  Moisture 

26.7 

X 

04/11/95 

KMN 

GC  --  Volatiles 

Aromatic  Volatile  Organics 

Benzene 

6100 

ug/kg 

2.7 

04/20/95 

EPA  8020 

TAT 

71-43-2 

Ethyl  Benzene 

15000 

ug/kg 

2.7 

04/20/95 

EPA  8020 

TAT 

100-41-4 

Toluene 

27000 

ug/kg 

2.7 

04/20/95 

EPA  8020 

TAT 

108-88-3 

Xylene  (Total) 

74000 

ug/kg 

6.8 

04/20/95 

EPA  8020 

TAT 

1330-20-7 

a.a.a-Trifluorotoluene  (S) 

TPH.  Soil.  Purge  by  Mod.  8015 

140 

X 

04/20/95 

EPA  8020 

TAT 

2164-17-2 

Total  Petroleum  Hydrocarbons 

570 

mg/kg 

68 

04/19/95 

EPA  Mod  8015  ext 

HMF 

a.a.a-Trifluorotoluene  (S) 

170 

X 

04/19/95 

EPA  Mod  8015  ext 

HMF 

2164-17-2 

TPH,  Soil ,  Ext.  by  Mod.  8015 


Mineral  Spirits 

ND 

mg/kg 

4.5 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Gasoline 

850 

mg/kg 

4.5 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Jet  Fuel 

ND 

mg/kg 

4.5 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Kerosene 

ND 

mg/kg 

4.5 

04/16/95 

EPA  Hod  8015  ext 

EMA 

Diesel  Fuel 

ND 

mg/kg 

4.5 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Fuel  Oil 

ND 

mg/kg 

4.5 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Motor  Oil 

ND 

mg/kg 

4.5 

04/16/95 

EPA  Mod  8015  ext 

EMA 

Di -n -octyl phthal ate  (S) 

100 

X 

04/16/95 

EPA  Hod  8015  ext 

EMA 

117-84-0 

n-Tetracosane  (S) 

Date  Extracted 

94 

X 

04/16/95 

04/14/95 

EPA  Mod  8015  ext 

EMA 

646-31-1 

Footnotes 


1 


9608  Loiret  Btvd.  An  Equal  Opportunity  Employer 

Lenexa,  KS  66219 
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PACE  Project  Number:  604906 
Client  Project  ID:  Eaker  AFB  -  0114 


PACE  Sample  No:  60348075  Date  Collected:  06/02/95 

Client  Sample  ID:  E11-AW-TB11  Date  Received:  06/03/95 


Parameters 

Results 

Units 

PRL 

GC  --  Volatiles 

Aromatic  Volatile  Organics 
Benzene 

ND 

ug/L 

2 

Ethyl  Benzene 

ND 

ug/L 

2 

Toluene 

ND 

ug/L 

2 

Xylene  (Total) 

ND 

ug/L 

5 

a.a.a-Trifluorotoluene  (S) 

107 

X 

Analyzed  Method  Analyst  CAS#  Footnotes 


06/14/95 

EPA  8020 

m 

71-43-2 

06/14/95 

EPA  8020 

HMF 

100-41-4 

06/14/95 

EPA  8020 

MF 

108-88-3 

06/14/95 

EPA  8020 

HMF 

1330-20-7 

06/14/95 

EPA  8020 

HMF 

2164-17-2 

9608  Loiret  Blvd.  An  Equal  Opportunity  Employer 

Lenexa.  KS  66219 
TEL:  913-599-5665 

PAV-  017-PQQ-17PQ 


GROUNDWAWR  ELEVATIONS 
SWMU  NO.  21.  BASE  EXCHANGE  SHOPPETTE 


in 

cn 

a 

Oi 

> 

o 

z 

238.82 

237.92 

239.58 

240.45 

238.84  | 

en 

0r 

co 

CM 

1 

239.30 

240.53 

238.95 

239.35 

0* 

CD 

CD 

CO 

CM 

CO 

CD 

w— 

0- 

CM 

to 

00 

CO 

CM 

00* 

CO 

CM 

i 

1 

0- 

00* 

CO 

CM 

0* 

CO 

00 

P0 

CM 

238.63  | 

j  238.49  | 

238.16  [ 

U) 

0) 

CT> 

T“ 

CO* 

T— 

Q. 

0 

CO 

• 

236.92 

237.27 

235.97 

238.22 

237.23 

237.25 

240.21 

237.65 

237.53 

CO 

O 

CD 

CO 

CM 

237.01 

|  239.65 

CM 

05 

CO* 

CO 

CM 

|  236.57 

Oi 

05 

K* 

CO 

CM 

05 

00 

CO 

CM 

• 

*5 

> 

2 

m 

May  7,  199B 

241.19 

241.67 

241.55 

241.59 

242.01 

1 

241.25 

241.01 

241.02 

244.09 

o 

CD 

ID 

0* 

CM 
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241.48 

o 

co 

o 

01 

CM 
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CO 
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1 

CO 
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0 
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CM 

o> 
a > 

of 

CM 
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1 
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1 
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0 
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0 

* 
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3 

o 
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Mar  27-28,  1992 

240.35 

242.14 

240.58 

1 

241.09 

ID 

o 

0* 

CM 

240.48 

240.20 

245.13 

242.54 

242.84 

241.37 

241.11 

I 

1 

1 

Jan  14,  1992 

if 

CD 

o 

0* 

CM 

241.92 

241.00 

1 

242.36 

i 

1 

240.88 

240.62 

241.54 

240.36 

243.50 

241.33 

241.51 

1 

1 

Jan  9-13,  1992 

240.75 

i 

241.50 
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243.38 

240.91 

241.49 

241.54 

244.78 

CD 

ID 

CD 

0- 

CM 

243.37 

96*  It* 

241.48 

1 

1 

*o 

0 

3 

241.41 

240.74 
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240.13 
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1 

1 

Ground 
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cr 

< 

u 

T3 

C 
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T3 
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CO 

ys 

0 

II 

3 

CO 
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rs 

0 
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3 

CO 
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m 

CM 
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*— 

m 

CM 

0 

*5 

cr 

< 

"O 

c 
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|  250.6 

|  250.6 

|  250.8 

9 

TOC 
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U 

0 

X 

•* 

_c 

•a 

0 

e 
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251.1 

251.0 
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250.9 
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CD 

o 

ID 

CM 
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CM 

CO 

ID 

CM 

o 

CO 

ID 

CM 
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m 

CM 

CO 
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€ 

c 

■O 
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c 
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CD 

o 

in 

CM 
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0 

0 

o 

CO 

J5 

"« 

TW1101  1 

TW1102 

MW1104 

TW1105 

CD 
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5 

TW1108 
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MW1110 
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MW1115 

CO 

5 

2 
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2 

CM 

CM 

T“ 

2 

CO 

CM 

5 

2 

CM 

CM 
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CD 

CM 

CL 
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o 

CO 
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m 

CM 
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CO 
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00 

CM 

r» 

5 

2 
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TABLE  4.14-2 


CHEMICALS  DETECTED  IN  SUBSURFACE  SOIL 
SWMU  NO.  21 ,  BASE  EXCHANGE  SHOPPETTE 


R473964 


APPENDIX  C 


SOIL,  SEDIMENT,  GROUNDWATER,  AND  SURFACE  WATER 
ANALYTICAL  RESULTS 


L:\45015\REPORT\TEXT\APPENDIX.DOC 


Evergreen 

Analytical 


Laboratory 


CASE  NARRATIVE 

Evergreen  Analytical  Laboratory  (EAL)  Projects:  96-0904,  96-0928, 

96-0955,  96-0979,  96-0995,  96-0998,  96-1082 

Parsons  Engineering  Science,  Inc.  (PES)  Project:  Eaker  AFB 

722450.15020 


Sample  Receipt 

Between  March  26  and  April  8,  1996,  soil,  groundwater  and  free 
products  samples  were  received  at  EAL  for  analysis  under 
Subcontract  722450. SC02.  Refer  to  the  EAL  Check-in  Record  for 
specific  information  regarding  the  condition  of  samples  upon 
receipt.  Refer  to  the  EAL  Sample  Log  Sheet  for  specific  log-in 
information  and  cross-reference  of  EAL  and  PES  sample 
identifications . 


Data  Package 

All  data  are  reported  in  one  comprehensive  package  that  is 
segregated  based  upon  EAL  project  number.  Each  EAL  project 
represents  a  group  of  samples  received  on  a  given  day.  The  EAL 
Sample  Log  Sheet  summarizes  the  samples  represented  in  each  EAL 
project . 


A  separate  invoice  for  each  EAL  project  number  will  be  generated. 

Quality  assurance  data  may  overlap  from  one  EAL  project  to  another. 
All  required  matrix  spike/matrix  spike  duplicate  (MS/MSD)  and 
laboratory  control  samples  (LCS)  were  analyzed  when  required  and 
also  are  included  in  the  data  package. 


BTEX .  Trimethvlbenzenes .  Tetramethylbenzene .  Chlorobenzene.  Method 
SW8020 

All  samples  were  analyzed  for  BTEX  within  holding  time. 

Several  samples  were  analyzed  at  dilutions  ranging  from  a  dilution 
factor  (DF)  of  5  to  500,000  due  to  elevated  levels  of  contaminants 
of  interest.  The  reporting  limits  have  been  adjusted  accordingly. 


Samples  ES-SED-1,  -2  and  -3  were  analyzed  with  low  surrogate 
recovery.  The  samples  were  reprepared  and  reanalyzed  with  similar 
results.  Several  of  the  samples  associated  with  EAL  project  96- 
0904  are  footnoted  to  indicate  that  hydrocarbon  interference  made 
surrogate  separation  difficult. 
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The  MS/MSD  samples  associated  with  EAL  project  96-0904  also 
exhibited  hydrocarbon  interference.  The  reports  are  footnoted. 
The  LCS  sample  recoveries  associated  with  these  projects  are  within 
the  EAL  control  limits,  therefore  the  data  are  considered  to  be 
acceptable . 


Total  Volatile  Petroleum  Hydrocarbons.  TVPH  Method  8015M 
There  are  no  quality  control  anomalies  to  report. 


Total  Extractable  Petroleum  Hydrocarbons.  TEPH  Method  8015M 

All  samples  submitted  for  TEPH  analysis  were  analyzed  within 

holding  time. 

Samples  457-MPA-5-6 . 5,  457-MPB-5-6,  and  702-MPB-5 . 5-6  were  analyzed 
at  a  dilution  factor  of  ten  due  to  elevated  levels  of  contamination 
in  the  samples . 

457-MPB-5-6  MS/MSD  recoveries  are  not  meaningful  due  to  contaminant 
interference .  The  LCS  recoveries  were  within  EAL  control  limits . 

Surrogates  were  either  diluted  out  of  or  were  inseparable  from 
analytes  for  all  soils  submitted  for  TEPH. 


Methane.  Method  RSKS0P175M 

Samples  TW-1105,  ESMP23-D,  ESMP-22  and  ESMP-7S  were  analyzed  at 
dilutions  ranging  from  DF  of  50  to  100.  The  reporting  limits  were 
adjusted  accordingly. 

There  are  no  other  quality  control  anomalies  to  report. 

Anions.  Method  E300.0 

The  nitrate/nitrite  analysis  for  samples  in  EAL  projects  96-0979 
and  96-0995  were  reanalyzed  outside  of  holding  time  due  to 
instrument  problems.  In  the  initial  and  re-analysis,  no  nitrite 
was  detected.  This  would  indicate  that  no  conversion  between  N02 
and  N03  occurred  prior  to  re-analysis. 

There  are  no  other  quality  control  anomalies  to  report. 


General  Chemistry 

There  are  no  quality  control  anomalies  to  report  for  the  following 
analyses:  alkalinity  by  Method  310.1,  total  organic  carbon  in  water 
by  Method  E415.1,  density  by  Method  ASTMD287 ,  pH  by  Method  E150.1 
or  percent  moisture  by  Method  SW846. 


Case  Narrative 

Parsons  Engineering  Science,  Inc. 
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Total  Organic  Carbon  in  Soil 

Total  Organic  Carbon  (TOC)  in  soil  was  analyzed  by  Huffman 
Laboratories  of  Golden,  Colorado.  TOC  was  determined  by  analyzing 
for  total  carbon  (TC)  and  inorganic  (carbonate)  carbon  (CC) ,  then 
calculating  the  difference  as  TOC.  The  reports  from  Huffman  are 
included. 


Soil  Classification  (Sieve  Analysis) 

Soil  classification  (sieve  analysis)  was  analyzed  by  Hazen 
Research,  Inc.  of  Golden,  Colorado.  The  report  from  Hazen  is 
included.  Soil  classification  analyses  are  not  included  with  the 
disk  deliverables. 


Disk  Deliverables 

The  disk  deliverables  are  included  with  the  hard  copy  data  package. 
MS/MSD  and  laboratory  duplicate  samples  are  not  included  on  the 
disk.  Please  note  that  blank  spaces  in  the  laboratory  detection 
limit  and/or  practical  quantitation  limit  (PQL)  column  indicate 
that  there  is  no  detection  limit  or  PQL  for  that  analyte. 

Reporting  limits  have  been  adjusted  to  reflect  percent  moisture  in 
all  soil  samples  or  increases  due  to  dilutions. 

A  hard  copy  of  each  spreadsheet  included  on  the  diskette  is 
included.  The  name  for  each  spreadsheet  is  located  in  the  top  left 
corner  on  the  first  page  of  each  printout. 


Patricia  A. 


McClellan, 

4/26/96 


Program  Manager 
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Project  #  96-0928 
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nt  Project  l.D.  722450.15020  EAKER 


client:  parsons  engineering  science 

Address:  1700  BROADWAY  SUITE  900 

DENVER.  CO  80290 _ 

Contact:  Todd  Herrington _ 

Phone  #831-8100 _  Fax  #831-8208 


Date  Due:  04/03 /96-»btex/tvh 
04/10 /96-OTHERS 

Holding  Time(s):  NQ2/NQ3-3/28 _ 

AFB  Rush  STANDARD _ 

Cooler  Return  N/A _ 

E.A.  Cooler  #  713 _ 

Airbill  #  FEDEX  7221153763 _ 
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Wet  Chem 
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File  Oria 
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Page  2  of  2  Pages 
Project  #  96-0928 


R=Sample  to  be  returned 
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"D 
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I- 
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^ver^i: sen  x C3. j.  Ssjup  1  £  Rscsipc/Ciisc-C  - 

Data  &  Time  Rec'd:S  ^  Shi?Ped  vi-a:i^Ar 

^  \  -ttvrxrX  (Airbill  # 

Client  :  S^ZllS  /£<^ - - - 

client  Project  =,(.):  _ 

ZAL  Project  #(s)  :  9  6-  _  ZAL  ^cciar  ( 

Cooler-*  I  - - - 

lea  packs  ^S>  N  i  N  -  N  -  N 


ZAL  Coder (s) 


Temcerazurs  3C 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact 
Seals  on  bottle  intact 

2.  Chain  of  Custody  present: 

3.  Samples  Radioactive:  (Comment  on  axTir^i-imrii) 

4.  Containers  broken  or  leaking:  (Comment  on  coc  ity) 

5.  Containers  labeled: 


6.  COC  agrees  w/  bottles  received:  (Comment on coc :f n> 

7.  COC  agrees  v/  labels:  (Comment  on  coc  -rvi 

3.  Headspace  in  via  Is -vat  ers  only:  .comment  on  coc  :fv> 

9.  VOA  samDles  oraserved: 


10.  pH  measured  on  metals,  cyanide  or  phenolics* 

List  discrepancies _ 

*Non-EAL  provided  containers  only,  water  samples 


es  only 


11.  Metal  samples  present: 

Total  _  ,  Dissolved  _  ,  T 

D  or  PD  to  be  filtered: 

T, TR, D, PD  to  be  Preserved: 

12.  Short  holding  times:  . 

Specify  parameters  3 


13.  Multi-phase  sample (s)  present 

14.  COC  signed  w/  date/time: 
Comments: 


(Additional  comments  on  back) 
Custodian  Signature/ Date: 


VU fV/\ 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


^^^^thod  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 

:  MB032796B  Client  Project  Number  :  722450.15020 

:  3/27/96  Lab  Project  Number  :  96-0928 

:  1.0  Matrix  :  WATER 

Lab  File  Number  :  TVBX0326044 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

3/27/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/27/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/27/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/27/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/27/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/27/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/27/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/27/96 

u 

0.4 

ug/L 

1 ,2,3-T  rimethylbenzene 

526-73-8 

3/27/96 

u 

0.4 

ug/L 

1,2,3,4-Tetramethylbenzene 

488-23-3 

3/27/96 

u 

0.5 

ug/L 

|FID  Surrogate  Recovery:  97%  70%-130%  (Limits) 

’ID  Surrogate  Recovery:  93%  70%-128%  (Limits) 

s:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 
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Sample  Number 
Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


MW-1127 

X21242 

3/26/96 

3/27/96 

3/28/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0928 

WATER 

TVBX0326077 

MB032796B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

3/28/96 

0.1 

0.1 

mg/L 

Benzene 

71-43-2 

3/28/96 

35 

0.4 

ug/L 

Toluene 

108-88-3 

3/28/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/28/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/28/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/28/96 

0.4 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/28/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/28/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/28/96 

0.5 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/28/96 

U 

0.5 

ug/L 

mm 

iiiigwwi 

^miH 

ID  Surrogate  Recovery:  92%  70%-130%  (Limits) 

^I^Surrogate  Recovery:  86%  70%-1 28%  (Limits) 

lies:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Approved 

TVBP0928.XLS;  3/28/96;  2 
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nt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


MW-1 1 1 6 
X21243 
3/26/96 
3/27/96 
3/27/96 
1.0 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0928 

WATER 

TVBX0326050 

MB032796B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/27/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/27/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/27/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/27/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/27/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/27/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/27/96 

U 

0.4 

ug/L  i 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/27/96 

U 

0.4 

ug/L  | 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/27/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/27/96 

U 

0.5 

ug/L 

FID  Surrogate  Recovery:  97%  70%-130%  (Limits) 

MB  Surrogate  Recovery:  94%  70%-1 28%  (Limits) 

Jotes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 
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^Int  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


TW-1125 

X21244 

3/26/96 

3/27/96 

3/27/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0928 

WATER 

TVBX0326051 

MB032796B 


Compound  Name 


TVH-Gasoline 


Benzene 


Toluene 


Chlorobenzene 


Ethyl  Benzene 


Total  Xylenes  (m,p,o) 


1 ,3,5-Trimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,2,3-Trimethylbenzene 


1 ,2,3,4-Tetramethylbenzene 


ID  Surrogate  Recovery: 


Surrogate  Recovery: 


Cas  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Analysis 

Date 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


3/27/96 


Sample 

Concentration 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


otes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 
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^^Hht  Sample  Number 
Rib  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 
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MW-1124 

X21245 

3/26/96 

3/27/96 

3/27/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0928 

WATER 

TVBX0326052 

MB032796B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/27/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/27/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/27/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/27/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/27/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

3/27/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/27/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/27/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/27/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/27/96 

U 

0.5 

ug/L 

WWW— 1 

|  | 

HHMH 

mm 

ID  Surrogate  Recovery: 


96% 


70%-1 30%  (Limits) 


Surrogate  Recovery: 


92% 


70%-1 28%  (Limits) 


es:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBP0928.XLS:  3/28/96;  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


^^Hent  Sample  Number 
~Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 

:  MW-1123  Client  Project  Number 

:  X21246  Lab  Project  Number 

:  3/26/96  Matrix 

:  3/27/96  Lab  File  Number(s) 

:  3/27/96  Method  Blank 

:  1.0 

:  1.0 


722450.15020 

96-0928 

WATER 

TVBX0326056 

MB032796B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/28/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/28/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/28/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/28/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/28/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/28/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/28/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/28/96 

u 

0.4 

ug/L 

1  ,2,3-TrimethyIbenzene 

526-73-8 

3/28/96 

~u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/28/96 

u 

0.5 

ug/L 

PMM| 

^■i 

CID  Surrogate  Recovery:  95%  70%-130%  (Limits) 

■jH  Surrogate  Recovery:  91%  70%-128%  (Limits) 

Jotes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


//  Approved 

TVBP0928.XLS;  3/28/96;  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


'ent  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


MW-1 1 20 
X21247 
3/26/96 
3/27/96 
3/27/96 
1.0 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0928 

WATER 

TVBX0326057 

MB032796B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— — 

3/28/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

3/28/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

3/28/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/28/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/28/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/28/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/28/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/28/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/28/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/28/96 

u 

0.5 

ug/L 

mam 

rID  Surrogate  Recovery:  94%  70%-130%  (Limits) 

Mfi  Surrogate  Recovery:  92%  70%-128%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and.  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


TRIP  BLANK 

X21248 

NA 

3/27/96 

3/27/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0928 

WATER 

TVBX0326045 

MB032796B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

3/27/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

3/27/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

3/27/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/27/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/27/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

3/27/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/27/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/27/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/27/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/27/96 

u 

0.5 

ug/L 

ID  Surrogate  Recovery: 


95% 


70%-130%  (Limits) 


« 


Surrogate  Recovery: 


92% 


70%-1 28%  (Limits) 


es:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  aad  .QEFlNITIQNS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0928.XLS;  3/28/96;  8 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  {TVH  as  Gasoline) 


TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MW-1125 

X21244 

3/26/96 

3/27/96 

3/27/96 

3/28/96 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Dilution  Factor 


722450.15020 

96-0928 _ 

5030/801 5  Modified 
WATER 

TVBX0326059,60 

MB032796B _ 

1.0 


Compound 

Spike 

Added 

(mg/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

(mg/L) 

MS 

%REC 

QC*** 

Limits 

%REC 

Gasoline 

2.00 

0.00 

1.83 

91.5% 

57-126 

Surrogate  ** 

— 

— 

— 

93% 

70-128 

Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MSD 

%REC 

RPD 

QC*  *  * 

Limits 

k 

RPD 

%REC 

f  Gasoline 

2.00 

1.92 

96.0% 

4.8 

28.2 

57-126 

Surrogate  ** 

— 

~ 

96% 

NA 

NA 

70-128 

RPD:  0  out  of  (1)  outside  limits. 

Spike  Recovery:  0  out  of  (2)  outside  limits. 

Notes: 

NA  =  Not  analyzed/not  applicable. 

*  =  Value  outside  of  QC  limits. 

**  =  1,2,4-Trichlorobenzene 

***  =  Limits  established  3/8/96.  KSH 


Comments: 


MSTV0928.XLS;  3/28/96;  3:21  PM 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


MW-1116 

X21243 

3/26/96 

3/27/96 

3/27/96 

3/28/96 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Dilution  Factor 


722450.15020  J| 
96-0928  VI 

602/8020 _ 

Water _ 

TVBX0326061 ,62 
MB032796B 
1.0 


Compound 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 ,3,5-TMB 


1 ,2,4-TMB 


1 ,2,3-TMB 


1,2,3,4-TeMB 


Surrogate 


Spike 

Added 

(ug/L) 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


100.0 


Sample 

Concentration 

(ug/L) 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


94% 


Concentration 

(ug/L) 


MS 


17.3 


17.6 


17.5 


17.7 


17.8 


17.5 


17.4 


17.7 


17.2 


17.7 


93% 


MSD 


17.5 


18.0 


18.0 


18.0 


18.1 


18.1 


17.7 


.8 


17.7 


18.0 


91% 


%  RECOVERY 


Compound 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 ,3,5-TMB 


1,2,4-TMB 


1 ,2,3-TMB 


1,2,3,4-TeMB 


Surrogate 


MS 

% 

RECOVERY 


86.5 


88.0 


87.5 


88.5 


89.0 


87.5 


87.0 


88.5 


86.0 


88.5 


93.0 


MSD 

% 

RECOVERY 


87.5 


9 


90.0 


90.0 


90.5 


90.5 


88.5 


89.0 


88.5 


90.0 


91.0 


■ 

RPD 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

NA 

r  i 


QC# 
Limits 


%RE 


50 


50-148 


55-135 


50  -  150 


50-150 


50-150 


50-150 


50-150 


50-150 


50-150 


70-128 


#  =  Values  taken  from  EPA  methods  602/8020. 

*  =  Values  outside  of  QC  limits. 


RPD: 

Spike  Recovery: 


out  of  (10)  outside  limits, 
out  of  (20)  outside  limits. 


Comments: 


MSB0928.XLS;  4/10/96 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St. 
Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

:  LCS032596-BW 
:  3/25/96 

- 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

LCS 

% 

Recovery 

:  1.00 
:  602/8020 

:  3/26/96 

:  Water 

:  20.0 

Cas 

Number 

LCS 

Concentration 

(ug/L) 

:  TVBX0323056 

QC  Limit** 

%  Recovery 

Benzene 

71-43-2 

18.6 

93.0 

73  - 

122 

Toluene 

108-88-3 

18.5 

92.5 

77  - 

125 

Chlorobenzene 

108-90-7 

17.3 

86.5 

82  - 

122 

Ethyl  Benzene 

100-41-4 

18.4 

92.0 

78  - 

126 

m,p-Xylene 

108-38-3 

36.3 

90.8 

78  - 

127 

106-42-3 

Xylene 

95-47-6 

18.0 

90.0 

77  - 

125 

• 

1 634-04-4 

20.0 

100.0 

50  - 

150 

1 ,3,5-Trimethylbenzene 

108-67-8 

18.6 

93.0 

66  - 

135 

1 ,2,4-Trimethylbenzene 

95-63-6 

18.5 

92.5 

72  - 

121 

1 ,2,3-Trimethylbenzene 

526-73-8 

21.1 

105.5 

71  - 

121 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

19.2 

96.0 

58  - 

147 

Surrogate  Recovery: 

NOTES:  m,p-xylene  =  40.0  ppb  spike. 

93% 

70  - 

128 

QUALIFIERS: 

^  =  Extrapolated  value.  Value  exceeds  that  of  the  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 
NA  =Not  available/Not  analyzed. 

=  Limits  established  3/11/96  for  TVHBTEX2.  KSH 


ICSB0325.XLS:  3/26/9* 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

:  LCS032696-GW 

Matrix 

:  WATER 

Date  Prepared 

:  3/26/96 

Method  Numbers 

:  EPA  5030/8015  Modified 

Date  Analyzed 

:  3/27/96 

Lab  File  Number(s) 

:  TVBX0326028 

Theoretical 

LCS 

LCS 

Compound 

Concentration 

Concentration 

% 

QC  Limit** 

Name 

(mg/L) 

(mg/L) 

Recovery 

%  Recovery 

Gasoline 

2.00 

2.22 

111.0 

78  -  137 

Surrogate  Recovery: 


94% 


70  -  130 


QUALIFIERS 

B  =  TVH  as  Gasoline  found  in  blank  also. 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 
NA  =  Not  Available/Not  Applicable. 

**  =  Limits  established  3/11/96  for  TVHBTEX2.  KSH 


LCST0326.XLS:  3/27/QR 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 
Method  Blank  Report 

GB040196  Client  Project  No. 

4/1  /96  Lab  Project  No. 

4/1  /96  Dilution  Factor 

Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0928 

1.00 

RSKSOP-175 

Water 

GAS0401 002 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ _ _  mg/L _ mg/L 


Methane 


74-82-8 


U 


0.002 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF0928.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 

Sample  Number 

MW-1127 

Client  Project  No. 

722450.15020 

raTSample  Number 

X21242 

Lab  Project  No. 

96-0928 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/27/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1  /96 

Lab  File  No. 

GAS0401006 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

U 

0.002 

mperature 

78.6  F 

Saturation 

Meth 

0 

^^ount  Injected 

0.5  ml 

Concentration 

I^HVolume  of  Sample 

43  ml 

Concentration 

Meth 

0 

W  space  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


AF0928.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

MW-1116 

Client  Project  No. 

722450.15020 

ul^Sample  Number 

X21243 

Lab  Project  No. 

96-0928 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/27/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1/96 

Lab  File  No. 

GAS0401 007 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


U 


0.002 


mperature 

77.1  F 

Saturation 

Meth 

0 

^^nt  Injected 

0.5  ml 

Concentration 

^^H/olume  of  Sample 

43  ml 

Concentration 

Meth 

0 

f^^^space  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane)  : 

16  g 

\ 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  In  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0928.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


•  Sample  Number 
ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


TW-1125 

X21244 

3/26/96 

3/27/96 

4/1/96 

4/1/96 


Methane  Report  Form 

Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0928 

1.00 

RSKSOP-175 

Water 

GAS0401010 


"mperature 

76.4  F 

Saturation 

Meth  _ 

0.000549528 

^^unt  Injected 

0.5  ml 

Concentration 

^^n/olume  of  Sample 

43  ml 

Concentration 

Meth 

0.001717223 

W^Fspace  created 

4  ml 

in  Head  Space 

Methane  Area 

12.779  ug 

Atomic  weight(Methane) 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0928.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Sample  Number 
iS^ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


TW-1125 

X21 244Dup 

3/26/96 

3/27/96 

4/1/96 

4/1/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0928 

1.00 

RSKSOP-175 

Water 

GAS0401 01 1 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


0.003 


0.002 


"■'mperature 

76.6  F 

Saturation 

Meth 

0.000705885 

^^jnt  Injected 

0.5  ml 

Concentration 

^^A/olume  of  Sample 

43  ml 

Concentration 

Meth 

0.002205 

Wl^space  created 

4  ml 

in  Head  Space 

Methane  Area 

16.415  ug 

Atomic  weight(Methane)  :  _ 16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for.  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Availabie/Not  Applicable. 


AF0928.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


^^HSample  Number 

MW- 1124 

Client  Project  No. 

722450.15020 

La^bample  Number 

X21245 

Lab  Project  No. 

96-0928 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/27/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1/96 

Lab  File  No. 

GAS0401012 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane  74-82-8  0.026  0.002 


iperature 

76.9  F 

Saturation 

Meth 

0.006368616 

.  Injected 

0.5  ml 

Concentration 

n^^Bolume  of  Sample 

43  ml 

Concentration 

Meth 

0.019882767 

H^Rrspace  created 

4  ml 

in  Head  Space 

Methane  Area 

148.099  ug 

Atomic  weight(Methane)  : 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0928.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

MW-1123 

Client  Project  No. 

722450.15020 

iS^ample  Number 

X21246 

Lab  Project  No. 

96-0928 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/27/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/1  /96 

Matrix 

Water 

Date  Analyzed 

4/1  /96 

Lab  File  No. 

GAS040101 3 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


U 


0.002 


mperature 

76.4  F 

Saturation 

Meth 

0 

^^jnt  Injected 

0.5  ml 

Concentration 

^^■Volume  of  Sample 

43  ml 

Concentration 

Meth 

0 

Mira  space  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


^  Approved 


AF0928.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

MW-1122 

Client  Project  No. 

722450.15020 

iSRample  Number 

X21247 

Lab  Project  No. 

96-0928 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/27/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1/96 

Lab  File  No. 

GAS0401014 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


U 


0.002 


“^mperature  : 

76.5  F 

Saturation 

Meth 

0 

^^int  Injected 

0.5  ml 

Concentration 

{^^wolume  of  Sample 

43  ml 

Concentration 

Meth 

0 

I^^Kpace  created 

4  ml 

in  Head  Space 

Methane  Area  : 

0  ug 

Atomic  weight(Methane)  : 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0928.XLS 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


RSK-175  Gas  Method 

Methane,  Ethane,  Ethene  Gas  Matrix  Spike  /  Matrix  Spike  Duplicate  Report 


lient  Sample  No. 

Lab  Sample  No. 

Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

E.A.  MS/MSD  Spike  Source  No. 


MW-1116 

X21243 

3/26/96 

3/27/96 

4/1/96 

4/1/96 

1723 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 
Lab  File  No’s. 


722450.15020 
96-0928 
RSKSOP-1 75 
Water 
GB0401 96 
GAS0401 008,009 


Compound 

Spike 

Added 

(ug) 

Sample 

Concentration 

(ug) 

MS 

Concentration 

(ug) 

MS 

%REC 

QC 

Limits 

%REC 

Methane  Gas 

500 

0 

387 

77 

40-89 

Compound 

Spike 

Added 

(ug) 

MSD 

Concentration 

(ug) 

MSD 

%REC 

RPD 

C 

Lir 

RPD 

)C 

nits 

%REC 

Methane  Gas 

500 

391 

78 

1.0 

0-24.4 

40-89 

RPD:  0  out  of  (1)  outside  limits. 

Spike  Recovery:  0  out  of  (2)  outside  limits. 

NOTES: 

*  =  Values  outside  of  QC  limits. 

NA  =  Not  analyzed/not  available 

Note:  The  Spike  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


Analyst 


Approved 


MS0928.XLS;  4/2/96 


Data  File  me 
Operator 
Instrument 
Sample  Name 
Run  Time  Bar  Code 
Acquired  on 
Report  Created  on 
Last  Recalib  on 
Multiplier 
Sample  Info 


C : \ HPCHEM\ ALCGAS \DATA\GAS  040l\009R0101.D 
Bill  Michener  Page  Number 

ALCGAS  Vial  Number 

X21243MSD/1  Injection  Number 

Sequence  Line 

01  Apr  96  12:20  PM  Instrument  Method: 

02  Apr  96  07:24  AM  Analysis  Method 

25  MAR  96  09:44  AM  Sample  Amount 

1  I STD  Amount 

96-0928 ;MW-1116 /Displaced  4ml  with  1%  methane  gas(#1723), 
shook  for  5  min.  and  injected  50ul  to  equal  a  theoretical 


1 
9 
1 
1 

GAS . MT 
GAS040 
0 


snilcp  nf  ^OOnrr  Thi=  samnl  p  is  i  rri  prfpii  p*t-  s  TTR=1  D 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


RSK-175  Gas  Method 
Methane  LCS  Report  Form 


LCS  No. 

Date  Prepared 
Date  Analyzed 
E.A.  LCS  Source  No. 


LCS0401 96 
4/1/96 
4/1/96 
1723 


EPA  Method  No. 
Matrix 

Method  Blank 
Lab  File  No. 


RSKSOP-1 75 
Water 
GB040196 
GAS0401 005 


Compound 

Spike 

Added 

(ug) 

Method  Blank 
Concentration 
(ug) 

LCS 

Concentration 

(ug) 

LCS 

%REC 

QC 

Limits 

%RuC 

Methane  Gas 

500 

0 

399 

80 

67-85 

Spike  Recovery:  _ 0  out  of  (1)  outside  limits. 


Note:  The  LCS  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


NOTES: 

*  =  Values  outside  of  QC  limits. 
NA  =  Not  analyzed/not  available. 


Analyst 


Approved, 


LCS0401.XLS;  4/2/96 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/26/96 
:  3/27/96 
:  3/28/96 
:  3/28/96 

Client  Project  ID.  : 

Lab  Project  Number  : 
Method  : 

Detection  Limit  : 

722450.15020 

96-097.8 

EPA  300.0 

0.25  mg/L 

Evergreen 
SamDle  # 

Client 
SamDle  ID. 

Matrix 

Chloride  ma/L 

Dilution 

Factor 

X21242 

MW-1127 

Water 

4.2 

1 

X21242 

MW-1 1 27  Duplicate 

Water 

3.3 

1 

X21243 

MW-1 116 

Water 

5.0 

1 

X21244 

TW-1 1 25 

Water 

3.6 

1 

X21245 

MW-1 124 

Water 

4.9 

1 

X21246 

MW-1 123 

Water 

4.0 

1 

X21247 

MW-1 120 

Water 

2.7 

1 

Method  Blank  (3/28/96) 

<0.25 

Quality  Assurance 


X21242 


Spike  Amount 

SamDle  Result 

SDike  Result 

%  Recovery 

(mg/L) 

(mg/L) 

(mg/L) 

MW-1 1 27 

Matrix  Spike  1 0.0 

4.2 

12.2 

80  . 

X21242  MW-1127 

Matrix  Spike  Dup  1 0.0 


4.2  12.4 


82 


MS/MSD  RPD 


3.0 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 

1 

9 

Date  Sampled 

:  3/26/96 

Client  Project  ID. 

722450.15020 

Date  Received 

:  3/27/96 

Lab  Project  Number 

96-0928 

Date  Prepared 

:  3/28/96 

Method 

EPA  300.0 

Date  Analyzed 

:  3/28/96 

Detection  Limit 

0.076  mg/L 

Evergreen 

Client 

Dilution 

Sample  # 

Sample  ID. 

Matrix 

Nitrite-N  mo/L 

Factor 

X21242 

MW-1127 

Water 

<0.076 

1 

X21242 

MW-1127  Duplicate 

Water 

<0.076 

1 

X21243 

MW-1116 

Water 

<0.076 

1 

X21244 

TW-1125 

Water 

<0.076 

1 

X21245 

MW-1124 

Water 

<0.076 

1 

X21246 

MW-1123 

Water 

<0.076 

1 

£ 

^  X21247 

MW-1120 

Water 

<0.076 

1 

f 

W  Method  Blank  (3/28/96) 

<0.076 

1 

X21242 


Quality  Assurance  * 


Spike  Amount 

Sample  Result 

Spike  Result 

%  Recoverv 

(mg/L) 

(mg/L) 

(mg/L) 

MW-1127 

Matrix  Spike  1 0.0 

<0.25 

9.2 

92 

X21242  MW-1127 

Matrix  Spike  Dup  10.0 


<0.25  9.1 


91 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/26/96 
:  3/27/96 
:  3/28/96 
:  3/28/96 

Client  Project  ID.  : 

Lab  Project  Number  : 
Method  : 

Detection  Limit  : 

722450.15020 

96-0928 

EPA  300.0 
0.056  mg/L 

Evergreen 
Sample  # 

Client 
Sample  ID. 

Matrix 

Nitrate-N  ma/L 

Dilution 

Factor 

X21242 

MW-1127 

Water 

<0.056 

1 

X21242 

MW-1127  Duplicate 

Water 

<0.056 

1 

X21243 

MW-1 1 1 6 

Water 

0.46 

1 

X21244 

TW-1125 

Water 

<0.056 

1 

X21245 

MW-1 1 24 

Water 

<0.056 

1 

X21246 

MW-1 1 23 

Water 

0.13 

1 

X21247 

MW-1 1 20 

Water 

0.073 

1 

Method  Blank  (3/28/96) 

<0.056 

Quality  Assurance  * 


SDike  Amount 
(mg/L) 

Sample  Result 
(mg/L) 

Soike  Result 
(mg/L) 

%  Recovery 

X21242 

MW-1 1 27 

Matrix  Spike  1 0.0 

<0.25 

9.0 

90 

X21242 

MW-1 1 27 

Matrix  Spike  Dup  1 0.0 

<0.25 

8.9 

89 

MS/MSD 

RPD 

0.6 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/26/96 
:  3/27/96 
:  3/28/96 
:  3/28/96 

Client  Project  ID.  : 

Lab  Project  Number  : 
Method  : 

Detection  Limit  : 

722450.15020 

96-0928 

EPA  300.0 

0.25  mg/L 

Evergreen 
Sample  # 

Client 
SamDle  ID. 

Matrix 

Sulfate  ma/L 

Dilution 

Factor 

X21242 

MW-1127 

Water 

10.0 

1 

X21242 

MW-1127  Duplicate 

Water 

9.9 

1 

X21243 

MW-1116 

Water 

44.4 

10 

X21244 

TW-1125 

Water 

89.1 

10 

X21245 

MW-1 1 24 

Water 

29.8 

1 

X21246 

MW-1123 

Water 

13.9 

1 

X21247 

MW-1 120 

Water 

19.7 

1 

Method  Blank  (3/28/96) 

<0.25 

Quality  Assurance 


SDike  Amount 

SamDle  Result 

Spike  Result 

%  Recoverv 

(mg/L) 

(mg/L) 

(mg/L) 

X21242 

MW-1127 

Matrix  Spike  1 0.0 

10.0 

18.8 

88 

X21242 

MW-1127 

Matrix  Spike  Dup  1 0.0 

10.0 

18.6 

86 

MS/MSD  RPD 


2.2 


A  /Mi 

'/A' 


7y/^l^T 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Analysis  Report 


Date  Sampled 

:  3/26/96 

Client  Project  ID. 

:  722450.15020 

Date  Received 

:  3/27/96 

Lab  Project  Number 

:  96-0928 

Date  Prepared 

:  4/1/96 

Method 

:  EPA  310.1 

Date  Analyzed 

:  4/1/96 

Detection  Limit 

:  5.0  mg  CaC03/L 

Evergreen 
SamDle  # 

Client 

SamDle  ID. 

Matrix 

Total 

Alkalinity  (ma  CaC0*/L) 

Dilution 

Factor 

X21242 

MW-1127 

Water 

241 

1 

X21244 

TW-1125 

Water 

161 

1 

X21244 

TW-1125 

Water 

162 

1 

Dup 

X21245 

Dup 

MW-1124 

Water 

117 

1 

Method  Blank 

(4/1/96) 

<5.0 

Quality  Assurance 

Reference 

True  Value 
(mgCaC03/L) 

Result 

(mgCaC03/L) 

%  Recovery 

ERA  Alkalinity 

Lot# 

120 

125 

104 

0814-95-02 


Analyst 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Total  Organic  Carbon 


Date  Sampled 

:  3/26/96 

Date  Received 

:  3/27/96 

Date  Prepared 

:  3/28/96 

Date  Analyzed 

:  3/28/96 

Evergreen 

Client 

Samde  # 

SamDle  ID. 

X21242 

MW-1127 

X21244 

TW-1125 

X21244 

TW-1125 

Dup 

Dup 

X21245 

MW-1124 

Method  Blank  (3/28/96) 


Client  Project  ID. 
Lab  Project  Number 
Method 

Detection  Limit 

Matrix 

TOC  mg  C/L 

Water 

10.6 

Water 

1.3 

Water 

1.7 

Water 

4.2 

<1.0 


Quality  Assurance 


SDike  Amount 

SamDle  Result 

Spike  Re: 

(mgC/L) 

(mgC/L) 

(mgC/L) 

X21244 

TW-1125 
Matrix  Spike 

10.0 

1.3 

12.4 

X21244 

TW-1125 

10.0 

1.3 

12.9 

Matrix  Spike  Dup 


MS/MSD  RPD 


722450.15020 
96-0928 
EPA  415.1 
1 .0  mg  C/L 

Dilution 

Factor 

10 

1 

1 

1 


%  Recovery 

108 

112 

4.4 


Approved^ 


Evergreen  Analytical  Sample  Log  Sheet 

Date (s)  Sampled:  03/26.27/96  COC 
Date  Received:  03/28/96  1000 _ 


Project  if  96-0955 


nt  Project  I.D.  722450.15020  EAKER  AFB 


Date  Due:  04/04/96-UST _ 

04 /II /96-OTHERS 

Holding  Time(s):  3 /28 . 29-no.. no, 
4/09,1 0-BTEX ,  TVH ,  METHANE ,  ALKALINITY 


Rush  STANDARD 


Client:  PARSONS  ENGINEERING  SCIENCE.  INC.  Cooler  Return  N/A _ 

Address:  1700  BROADWAY  SUITE  900 _  E.A.  Cooler  #  604 _ 

DENVER.  CO  80290 _  Airbill  #  FEDEX  7221153741 

Contact:  TODD  HERRINGTON _  Client  P.O.  _ 

Phone  #831-8100 _  Pax  #831-8208 _ 

Special  Invoicing/Billing _ 

Special  Instructions  +CHLOROBENZENE.  TMB/S  &  TeMB:  *TWO  BOTTLES  LABELED  "TW- 


1110",  SAMPLED  AT  08:40 


ib  Client 

ID 


X21362A— D  MW1122 


X21363A-D  MW1121 


X21364A-D  MW1126 


X21365A-D  TW-1110D 


" 366A— D  MW1119 


X21376A  TRIP  BLANK 


X21377A-D  ESMP-6D 


X21362E-G  MW1122 


X21363E-G  MW1121 


X21364E-G  MW1126 


X21365E-G  TW-1110D 


X21366E-G  MW1119 


X21367E-G  MW1109 

X21368E-G  *MW1 110 


Analysis 


BTEX+.TVH 


BTEX+.TVH 


BTEX+.TVH 


BTEX+.TVH 


BTEX+.TVH 


X21369E-G  MW-1104 


P-Sample  to  be  returned 

*GC/MS  GC  X_  Metals 

SxRec  C  QA/QC  C 


BTEX+.TVH 


BTEX+.TVH 


METHANE 


METHANE 


METHANE 


METHANE 


METHANE 


METHANE 

METHANE 

METHANE 


Mtx  Btl  Loc 


fA-D 

MW1109 

BTEX+.TVH 

W 

40V 

1a-d 

*MW1110 

BTEX+.TVH 

W 

40V 

X21369A-D 

MW-1104 

BTEX+.TVH 

W 

40V 

X21371A-D 

TW-1106 

BTEX+.TVH 

W 

40V 

X21372A-D 

TW1102 

BTEX+.TVH 

W 

40V 

X21373A-D 

TW1111 

BTEX+.TVH 

W 

40V 

Wet  Chem  X_ 
Acctg  C 


HPLC  _ 

File  Oria 


SxPrep 


Custodian/Date;  'LshlD  n  j 


Page  1  of  2  Page(s) 


Lab  Client 

ID  # _ ID#  Analysis _ Mtx  Btl  Loc 


X21371E-G 

TW— 1106 

METHANE 

W 

40V 

2 

X21372E-G 

TW— 1102 

METHANE 

w 

40V 

2 

X21373E-G 

TW-1111 

METHANE 

W 

40V 

-2 _ | 

r  1 

X21377E-G 

ESMP-6D 

METHANE 

W 

40V 

2 

X21362H 

MW— 1122 

NO,. NO,.  SCI,  .Cl" 

W 

125P 

E6 

X21363H 

MW— 1121 

NO, . NO, . SO.  .Cl" 

W 

125P 

E6 

X21364H 

MW-1126 

NO, .  NO, .  SO,  .Cl" 

W 

125P 

E6 

X21365H 

TW-1110D 

NO, . NO, .  SO.  .Cl" 

W 

125P 

E6 

X21366H 

MW— 1119 

NO, .  NO, .  SO,  .Cl" 

W 

125P 

E6 

X21367H 

MW-1109 

NO, . NO, .  SO,  .Cl" 

W 

125P 

E6 

X21368H 

♦MW-1110 

NO, .  NO, .  SO,  .Cl" 

W 

125P 

E6 

X21369H 

MW-1104 

NO, . NO, . SO.  .Cl" 

W 

125P 

E6 

X21371H 

TW— 1106 

NO,.  NO,.  SO,  .Cl" 

W 

125P 

E6 

X21372H 

TW-1102 

NO,. NO,. SO.  .Cl" 

W 

125P 

E6 

X21373H 

TW-1111 

NO,. NO,.  SO,  .Cl" 

W 

125P 

E6 

X21377H 

ESMP-6D 

NO,.  NO,.  SO.  .Cl" 

W 

125P 

E6 

X21368I 

MW— 1110 

ALKALINITY 

w 

125P 

E6 

X21368J 

MW-1110 

TOC 

w 

125A 

E6 

X21370A 

MW-1105 

BTEX 

PRODUCT 

40V 

10  i 

X21370B 

MW-1105 

DENSITY 

PRODUCT 

40V 

10  1 

mi 

X21374A 

ESS4— 9 f —10 ' 

S 

4WM 

OUT 

X21375A 

ESS 18-9 . 0 ' -9 . 5 ' 

TOC  f%  MOISTURE) 

S 

4WM 

OUT 

R=Sample  to  be  returned 


Page  2  of  2  Pages 
Project  #  96-0955 
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CHAIN  OF  CUSTODY  RECORD.  >IALYTICAL  SERVICES  REQUEST 


Instructions: 


Evergreen  Analytical  sample  Receipt/Check-m  Record 

Shipped  Vi  a  il  ^3dJ 

(Airbill  #  if  applicable) 


Date  &  Time  Rec'd: _ ^ 

:  fv£  S-e^  3  4?r 


Client 


ts):Cak^  -flffeTaW#-  ISftw 


Client  Project  ID 

EAL  Project  #(s)  :  96-  0975 

Cooler#  L2Q.  >  _ 

Ice  packs  N  Y 

<X,  Q  - 

Temperature  °C  \o>  _ 


EAL  Cooler(s) 


N 


N 


N 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact  _ 

Seals  on  bottle  intact  _ 

2.  Chain  of  Custody  present:  _ 

3.  Samples  Radioactive:  (Comment on cocir><Umr*>  _ 

4.  Containers  broken  or  leaking:  (Comment on coc if y>  _ 

5.  Containers  labeled:  _ 

6.  COC  agrees  v/  bottles  received:  (Comment 00  coc  if  ,v> 

7.  COC  agrees  v/  labels:  (Comment on cccitm 

8.  Headspace  in  via  is -waters  only:  (Comment  on  coc  mi 

9.  VOA  samples  preserved: 

10.  pH  measured  on  metals,  cyanide  or  phenoiics*:. 
List  discrepancies. 


x- 


XT' 


X 


*Non-EAL  provided  containers  only,  water  samples  only . 


11.  Metal  samples  present: 

Total  _  ,  Dissolved  _  , 

D  or  PD  to  be  filtered: 

T,TR, D, PD  to  be  Preserved: 

12.  Short  holding  times:  » 

Specify  parameters  td_ t J/13 


TCLP 


13.  Multi-phase  sample (s)  present: 

14.  COC  signed  w/  date/time: 


<$> 


N 


X_ 

_xX 

ZI 

-X- 


X 


N 


N 


M/A 

X 

13- 


< 


Comments 

XfC 


udPPPtJL  Qp  (LnZZ  .  J-  — - — 


(Additional  comments  on  back) 
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EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MEB1040196B 

4/1/96 

50 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450.15020 

96-0955 

MEOH 

TVBX0401023 


Compound  Name 


TVH-Gasoline 


Benzene 


Toluene 


Chlorobenzene 


Ethyl  Benzene 


Total  Xylenes  (m,p,o) 


1 ,3,5-Trimethylbenzene 


1  /2,4-Trimethylbenzene 


1 ,2,3-Trimethylbenzene 


1 ,2,3,4-Tetramethylbenzene 


FID  Surrogate  Recovery: 
’ID  Surrogate  Recovery: 


Cas  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Analysis 

Date 


NA 


4/2/96 


4/2/96 


4/2/96 


4/2/96 


4/2/96 


4/2/96 


4/2/96 


4/2/96 


4/2/96 


103% 


Sample 

Concentration 


NA 


RL 

Units 

NA 

mg/kg 

20 

ug/kg 

20 

ug/kg 

20 

ug/kg 

20 

ug/kg 

20 

ug/kg 

20 

ug/kg 

20 

ug/kg 

20 

ug/kg 

25 

ug/kg 

50%-1 32% 

(Limits) 

72%-1 18% 

(Limits) 

s:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  —  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

IMA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TV8P0955.XLS;  4/3/96;  14 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MB032896 

3/28/96 

1.0 


Client  Project  Number  :  722450.15020 

Lab  Project  Number  :  96-0955 

Matrix  :  WATER 

Lab  File  Number  :  TVBX0328016 


Compound  Name 

Cas  Number 

Analysis 

Date 

RL 

Units 

TVH-Gasoline 

3/28/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/28/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/28/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/28/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/28/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

3/28/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/28/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/28/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/28/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/28/96 

U 

0.5 

ug/L 

CID  Surrogate  Recovery: 


96% 


70%-1 30%  (Limits) 


3  Surrogate  Recovery: 


94% 


70%-128%  (Limits) 


Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Xj 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


p 

Method  Blank  Report 

Method  Blank  Number 

:  MB0401 96 

Client  Project  Number 

:  722450.1 502C 

Date  Prepared 

:  4/1/96 

Lab  Project  Number 

:  96-0955 

Dilution  Factor 

:  1.0 

Matrix 

:  WATER 

Lab  File  Number 

:  TVBX0330061 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

u 

0.5 

ug/L 

RD  Surrogate  Recovery:  98%  70%-130%  (Limits) 


Surrogate  Recovery: 


1 


96% 


70%-1 28%  (Limits) 


res:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 


FID  =  Flame  ionization  detector. 


TVH  =  Total  Volatile  Hydrocarbons. 


TVBP0955.XLS;  4/2/96;  1 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


ent  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


MW  1122 
X21362 
3/26/96 
3/28/96 
3/28/96 
1.0 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0328023 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

3/29/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/29/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

u 

0.5 

ug/L 

Surrogate  Recovery:  96%  70%-130%  (Limits) 

l^burrogate  Recovery:  93%  70%-128%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBP0955.XLS;  4/2/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


^  Methods  602/8020  and  5030/8015  Modified  Data  Report 

l^nt  Sample  Number  :  MW  1121  Client  Project  Number 

Lab  Sample  Number  :  X21363  Lab  Project  Number 

Date  Sampled  :  3/26/96  Matrix 

Date  Received  :  3/28/96  Lab  File  Number(s) 

Date  Prepared  :  3/28/96  Method  Blank 

FID  Dilution  Factor  :  1.0 

P1D  Dilution  Factor  :  1 .0 


722450.15020 

96-0955 

WATER 

TVBX0328024 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/29/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

u 

0.5 

ug/L 

Surrogate  Recovery:  94%  70%-130%  (Limits) 

Surrogate  Recovery:  94%  70%-128%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 


U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 


RL  =  Reporting  Limit. 


NA  =Not  Available/Not  Applicable. 
PID  =  Photoionization  detector. 


FID  =  Flame  ionization  detector. 


TVH  =  Total  Volatile  Hydrocarbons. 


1 


Analyst  //  Approved 


TVBP0955.XLS;  4/2/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


^Int  Sample  Number  :  MW  1126  Client  Project  Number  :  722450.15020 

Lab  Sample  Number  :  X21364  Lab  Project  Number  :  96-0955 

Date  Sampled  :  3/26/96  Matrix  :  WATER 

Date  Received  :  3/28/96  Lab  File  Number(s)  :  TVBX0328025 

Date  Prepared  :  3/28/96  Method  Blank  :  MB032896 

FID  Dilution  Factor  :  1.0 

PID  Dilution  Factor  :  1.0 


Analysis  Sample 


Compound  Name 

Cas  Number 

Date 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/29/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

u 

0.4 

ug/L 

1,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3,4-TetramethyIbenzene 

488-23-3 

3/29/96 

u 

0.5 

ug/L 

~ID  Surrogate  Recovery:  92% _ 70%-1 30%  (Limits) 


Surrogate  Recovery:  89% _ 70%-128%  (Limits) 


A 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  »  Photoionization  detector. 


FID  =  Flame  ionization  detector. 


TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0955.XLS;  4/2/96;  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


nt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


MW-1119 

X21366 

3/27/96 

3/28/96 

3/28/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0328028 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

i.i 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

u 

0.4 

ug/L 

Chiorobenzene 

108-90-7 

3/29/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/29/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

u 

0.5 

ug/L 

Surrogate  Recovery: 


urrogate  Recovery: 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


mm 


Analyst 


Approved 


TVBP0955.XLS;  4/2/96;  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Sample  Number 
L?m  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


MW-1109 

X21367 

3/27/96 

3/28/96 

3/31/96 

50 

50 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0330065 
MB0401  96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

.... 

4/1/96 

13 

5.0 

mg/L 

Benzene 

71-43-2 

4/1/96 

2600 

20 

ug/L 

Toluene 

108-88-3 

4/1/96 

62 

20 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

20 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

170 

20 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

790 

20 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

U 

20 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

200 

20 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

64 

20 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

44 

25 

ug/L 

'ID  Surrogate  Recovery: 

101% 

70%-1 30% 

(Limits) 

^|^Surrogate  Recovery: 

1 00% 

70%-128% 

(Limits) 

«es:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Availabie/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


^int  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


TW-1 1 1 0D 
X21365 
3/27/96 
3/28/96 
3/31/96 
100 
100 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0330062 

MB040196 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

22 

10 

mg/L 

Benzene 

71-43-2 

4/1/96 

6300 

40 

ug/L 

Toluene 

108-88-3 

4/1/96 

140 

40 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

40 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

620 

40 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

440 

40 

ug/L 

1,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

U 

40 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

61 

40 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

U 

40 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

63 

50 

ug/L 

ID  Surrogate  Recovery: 


Surrogate  Recovery: 


101% 


1 00% 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


y  Approved 


TVBP0955.XLS;  4/2/96;  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


t  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 

:  MW-1 110  Client  Project  Number 

:  X21368  Lab  Project  Number 

:  3/27/96  Matrix 

:  3/28/96  Lab  File  Number(s) 

:  3/31/96  Method  Blank 

:  100 
:  100 


722450.15020 
96-0955 
WATER 
TVBX0330063 
MB0401 96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

27 

10 

mg/L 

Benzene 

71-43-2 

4/1  /96 

5900 

40 

ug/L 

Toluene 

108-88-3 

4/1  /96 

230 

40 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

40 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

520 

40 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

510 

40 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

U 

40 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

70 

40 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

U 

40 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

U 

50 

ug/L 

|  | 

■MM 

■MH 

ID  Surrogate  Recovery: 


urrogate  Recovery: 


101%  70%-1 30%  (Limits) 

100%  70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


.QUALIFIERS  and.  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBP0955.XLS;  4/12/96;  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


nt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ID  Surrogate  Recovery: 


urrogate  Recovery: 


MW-1104 

X21369 

3/27/96 

3/28/96 

3/28/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0328036 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

2.0 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

50 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

20 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

38 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

3/29/96 

97 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

15 

6.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

36 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

11 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

14 

0.5 

ug/L 

70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


^  Approved 


TVBP0955.XLS;  4/2/96;  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


t  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


MW-1105 
X21370 
3/27/96 
3/28/96 
4/1 ,2/96 
1,000,000 

50,000  &  1 ,000,000 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

OIL 

TVBX0401 024,38 
MEB1040196B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

10,000,000 

400,000 

ug/kg 

Toluene 

108-88-3 

4/2/96 

65,000,000 

400,000 

ug/kg 

Chlorobenzene 

108-90-7 

4/2/96 

U 

20,000 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

1 3,000,000 

400,000 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

66,000,000 

400,000 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

8,400,000 

400,000 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

26,000,000 

400,000  [ 

ug/kg 

1  ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

7,500,000 

400,000 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

3,600,000 

20,000 

ug/kg 

ID  Surrogate  Recovery: 


urrogate  Recovery: 


NA 

105%,  100% 


50%-1 32%  (Limits) 
72%-1 1 8%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


7 


Approved 

TVBP0955.XLS;  4/2/96;  10 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


■^nt  Sample  Number 

Lab  Sample  Number  : 

Date  Sampled  : 

Date  Received  : 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor  : 

TW-1106 

X21371 

3/27/96 

3/28/96 

3/28/96 

1.0 

1.0 

Client  Project  Number 

Lab  Project  Number 

Matrix 

Lab  File  Number(s) 

Method  Blank 

722450.15020 

96-0955 

WATER 

TVBX0328029 

MB032896 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/29/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

0 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

U 

0.5 

ug/L 

Surrogate  Recovery: 

90% 

70%-1 30% 

(Limits) 

^^Surrogate  Recovery: 

88% 

_ 

70%-1 28% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


'M&i 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


nt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


TW  1102 
X21372 
3/27/96 
3/28/96 
3/28/96 
1.0 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0328030 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

0.3 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

0.4 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

3.2 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

0.5 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

3/29/96 

3.0 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

0.5 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

1.6 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

0.8 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

U 

0.5 

ug/L 

ID  Surrogate  Recovery: 


urrogate  Recovery: 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBP0955.XLS;  4/2/96;  12 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


|^Fnt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


TW  1 1 1 1 
X21373 
3/27/96 
3/28/96 
3/31/96 
100 
100 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0330064 
MB0401 96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/1/96 

58 

10 

mg/L 

Benzene 

71-43-2 

4/1/96 

2300 

40 

ug/L 

Toluene 

108-88-3 

4/1/96 

4500 

40 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

40 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

1400 

40 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

8800 

40 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

530 

40 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

1700 

40 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

5300 

40 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

160 

50 

ug/L 

mmmm mtmm 

:ID  Surrogate  Recovery: 


urrogate  Recovery: 


102% 


100% 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


=  Extrapolated  value.  Value  exceeds  calibration  range. 

I  =  Compound  analyzed  for,  but  not  detected, 
i  =  Compound  also  found  in  the  blank. 

=  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
L  =  Reporting  Limit. 

IA  =Not  Available/Not  Applicable. 

ID  =  Photoionization  detector. 

ID  =  Flame  ionization  detector. 

VH  =  Total  Volatile  Hydrocarbons. 


mtrm 


Analyst 


Approved 

TVBP0955.XLS;  4/2/96;  13 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


t  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/801 5  Modified  Data  Report 


TRIP  BLANK 

X21376 

NA 

3/28/96 

3/28/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0328022 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

3/29/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

3/29/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

3/29/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

U 

0.5 

ug/L 

TID  Surrogate  Recovery:  93%  70%-130%  (Limits) 

^Kfcfurrogate  Recovery:  92%  70%-128%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Approved  ~ — 

TVBP955B.XLS;  4/2/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


t  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESMP-6D 

X21377 

3/27/96 

3/28/96 

3/28/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0955 

WATER 

TVBX0328031 

MB032896 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

3/29/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

3/29/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

3/29/96 

1.1 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

3/29/96 

U 

0.4 

M1EM 

Ethyl  Benzene 

100-41-4 

3/29/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

3/29/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

3/29/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

3/29/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

3/29/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3/29/96 

U 

0.5 

ug/L 

ID  Surrogate  Recovery: 


Surrogate  Recovery: 


70%-130%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBP955B.XLS;  4/2/96;  3 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
1303)  425-6021 


EPA  602/8020  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Kent  Sample  No. 
(Tab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


TW  1106 

X21371 

3/27/96 

3/28/96 

3/31/96 

4/1/96 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Dilution  Factor 


722450.1  5020 

96-0955 _ 

602/8020 _ 

Water _ 

TVBX0330057,58 

MB033196 _ 

1.0 


Spike 

Sample 

Compound 

Added 

Concentration 

(ug/L) 

(ug/L) 

Benzene 

20.0 

0.0 

Toluene 

20.0 

0.0 

Chlorobenzene 

20.0 

0.0 

Ethylbenzene 

20.0 

0.0 

m,p-Xylene 

20.0 

0.0 

o-Xylene 

20.0 

0.0 

1 ,3,5-TMB 

20.0 

0.0 

1 ,2,4-TMB 

20.0 

0.0 

1 ,2,3-TMB 

20.0 

0.0 

1,2,3,4-TeMB 

20.0 

0.0 

Surrogate 

100.0 

87% 

II 


Concentration 

(ug/L) 


MS 


20.9 


19.3 


19.0 


19.4 


20.1 


19.0 


19.0 


19.0 


18.9 


19.4 


103% 


MSD 


20.4 


18.7 


19.1 


19.3 


19.9 


19.2 


18.7 


18.1 


18.9 


19.4 


101% 


Comments 


%  RECOVERY 


QC# 

Limits 

RPD 

%REC  | 

25 

50 

- 

150 

25 

50 

- 

148 

25 

55 

- 

135 

25 

50 

- 

150 

25 

50 

- 

150 

25 

50 

- 

150 

25 

50 

- 

150 

25 

50 

- 

150 

25 

50 

- 

150 

25 

50 

- 

150 

NA 

70 

- 

128 

Compound 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 ,3,5-TMB 


1 ,2,4-TMB 


1 ,2,3-TMB 


1 ,2,3,4-TeMB 


Surrogate 


MS 

% 

RECOVERY 


104.5 


96.5 


95.0 


97.0 


100.5 


95.0 


95.0 


95.0 


94.5 


97.0 


103.0 


im 


102.0 


93.5 


95.5 


96.5 


99.5 


96.0 


93.5 


90.5 


94.5 


101.0 


#  =  Values  taken  from  EPA  methods  602/8020. 

*  =  Values  outside  of  QC  limits. 


RPD: 

Spike  Recovery: 


out  of  (10)  outside  limits, 
out  of  (20)  outside  limits. 


Comments: 


MBP0955A.XLS;  4/1/96 


• 

Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 

Client  Sample  No. 

MW  1126 

Client  Project  No. 

722450.15020 

Lab  Sample  No. 

X21364 

Lab  Project  No. 

96-0955 

Date  Sampled 

3/26/96 

EPA  Method  No. 

5030/8015  Modified 

Date  Received 

3/28/96 

Matrix 

WATER 

Date  Prepared 

3/31/96 

Lab  File  Number(s) 

TVBX0330055,56 

Date  Analyzed 

4/1  /96 

Method  Blank 

MB033196 

Dilution  Factor 

1.0 

MS 

QC*** 

Limits 

%REC 

%REC 

107.5% 

57-126 

103% 

70-128 

Compound 


Gasoline 


Surrogate  ** 


Spike 

Added 

(mg/L) 


2.00 


Sample 

Concentration 

(mg/L) 


0.00 


MS 

Concentration 

(mg/L) 


2.15 


Compound 


Surrogate 


Spike 

Added 

(mg/L) 


2.00 


MSD 

Concentration 

(mg/L) 


2.08 


QC*** 

MSD 

Limits 

%REC 

RPD 

RPD 

%REC 

104.0% 

3.3 

28.2 

57-126 

102% 

NA 

NA 

70-128 

RPD:  _ 0  out  of  (1)  outside  limits. 

Spike  Recovery:  _ 0  out  of  (2)  outside  limits. 

Nates.; 

NA  =  Not  analyzed/not  applicable. 

*  =  Value  outside  of  QC  limits. 

**  =  1,2,4-Trichlorobenzene 

***  =  Limits  established  3/8/96.  KSH 


MTP0955B.XLS;  4/1/96;  2:59  PM 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

:  LCS0401 96-GW 

Matrix 

:  WATER 

Date  Prepared 

:  4/1/96 

Method  Numbers 

:  EPA  5030/8015  Modified 

Date  Analyzed 

:  4/2/96 

Lab  File  Number(s) 

:  TVBX0401014 

Compound 

Name 

Theoretical 

Concentration 

(mg/L) 

LCS 

Concentration 

(mg/L) 

LCS 

% 

Recovery 

QC  Limit** 

%  Recovery 

Gasoline 

2.00 

2.35 

-117.5 

78  -  137 

Surrogate  Recovery: 


103% 


70  -  130 


•v, 

■*v 


QUALIFIERS 

B  =  TVH  as  Gasoline  found  in  blank  also. 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 
NA  =  Not  Available/Not  Applicable.' 

**  =  Limits  established  3/11/96  for  TVHBTEX2.  KSH 


Analyst 


Approved 


LCST0401.XLS;  4/2/96 


EVERGREEN  ANALYTICAL  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 
Method  Blank  Report 

GB040496  Client  Project  No. 

4/4/96  Lab  Project  No. 

4/4/96  Dilution  Factor 

Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0955 

1.00 

RSKSOP-175 

Water 

GAS0404002 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


U 


0.002 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

MW1122 

Client  Project  No. 

722450.15020 

LalT  Sample  Number 

X21362 

Lab  Project  No. 

96-0955 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/28/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/4/96 

Matrix 

Water 

Date  Analyzed 

4/4/96 

Lab  File  No. 

GAS0404007 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


U 


0.002 


■nperature 

70.5  F 

Saturation 

Meth 

0 

.  Injected 

0.5  ml 

Concentration 

l^^Volume  of  Sample 

43  ml 

Concentration 

Meth 

0 

H^ffspace  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane)  : 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


(^^HSample  Number 

MW1121 

Client  Project  No. 

722450.15020 

La^Sample  Number 

X21363 

Lab  Project  No. 

96-0955 

Date  Sampled 

3/26/96 

Dilution  Factor 

1.00 

Date  Received 

3/28/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/4/96 

Matrix 

Water 

Date  Analyzed 

4/4/96 

Lab  File  No. 

GAS0404008 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

U 

0.002 

mperature 

69  F 

Saturation 

Meth 

0 

Injected 

0.5  ml 

Concentration 

l^^Bolume  of  Sample 

43  ml 

Concentration 

Meth 

0 

H^^^pace  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF0955.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


•  Sample  Number 
ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


MW1126 

X21364 

3/26/96 

3/28/96 

4/4/96 

4/4/96 


Cas  Number 


74-82-8 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Sample 

Concentration 

mg/L 


0.006 


722450.15020 

96-0955 

1.00 

RSKSOP-175 

Water 

GAS0404009 


RL 

mg/L 


0.002 


^mperature 
^^jnt  Injected 
'j^^A/olume  of  Sample 
™BPspace  created 
Methane  Area 


69.1  F  Saturation 

0.5  ml  Concentration 

43  ml  Concentration 

4  ml  in  Head  Space 
32.258  ug 


Meth  _ 0.001387172 

Meth  0.004394657 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0955.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


FSample  Number 
LaFSample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


MW1126 

X21 364Dup 

3/26/96 

3/28/96 

4/4/96 

4/4/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0955 

1.00 

RSKSOP-175 

Water 

GAS0404010 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


0.005 


0.002 


mperature 
^|it  Injected 
~I^^Bolume  of  Sample 
H^rospace  created 
Methane  Area 


69.2  F  Saturation  Meth 

0,5  ml  Concentration 

43  ml  Concentration  Meth 

_ 4_ml  in  Head  Space _ 

27.634  ug 


0.001188329 


0.003763995 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


# 


Sample  Number 
sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


MW-1119 

Client  Project  No. 

722450.15020 

X21366 

Lab  Project  No. 

96-0955 

3/27/96 

Dilution  Factor 

1.00 

3/28/96 

Method 

RSKSOP-1 75 

4/4/96 

Matrix 

Water 

4/4/96 

Lab  File  No. 

GAS0404012 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

74-82-8 

0.092 

0.002 

■’■'mperature 

70.5  F 

Saturation 

Meth 

0.022030828 

^ut  Injected 

0.5  ml 

Concentration 

T^^K)lume  of  Sample 

43  ml 

Concentration 

Meth 

0.069610779 

H^repace  created 

4  ml 

in  Head  Space 

Methane  Area 

512.316  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF0955.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


"Sample  Number 
LalTSample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


MW-1109 

X21 367 

3/27/96 

3/28/96 

4/4/96 

4/4/96 


Cas  Number 


74-82-8 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Sample 

Concentration 

mg/L 


1.00 


722450.15020 

96-0955 

10.00 

RSKSOP-1 75 
Water 

GAS040401 3 


RL 

mg/L 


0.02 


mperature 

72.2  F 

Saturation 

Meth 

0.240513832 

Injected 

0.05  ml 

Concentration 

I^^Bolume  of  Sample 

43  ml 

Concentration 

Meth 

0.757520993 

Herospace  created 

4  ml 

in  Head  Space 

Methane  Area 

559.303  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  -  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


«  Sample  Number 
ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


MW-1110 

Client  Project  No. 

722450.15020 

X21368 

Lab  Project  No. 

96-0955 

3/27/96 

Dilution  Factor 

50.00 

3/28/96 

Method 

RSKSOP-175 

4/4/96 

Matrix 

Water 

4/4/96 

Lab  File  No. 

GAS040401 4 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

74-82-8 

2.6 

0.1 

'  'mperature 

•nt  Injected 

}/olume  of  Sample 
space  created 
Methane  Area 


73.9  F  Saturation  Meth 

0.01  ml  Concentration 

_ 43_ml  Concentration  Meth 

_ 4_ml  in  Head  Space _ 

297.022  ug 


0.638633259 


2.005023814 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


^Approved 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


«  Sample  Number 
imple  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


TW-1110D 

X21365 

3/27/96 

3/28/96 

4/4/96 

4/4/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0955 

1.00 

RSKSOP-175 

Water 

GAS040401 1 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ _ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.045 


0.002 


mperature 

injected 

l^^Holume  of  Sample 
HCT^space  created 
Methane  Area 


68.8  F  Saturation 

0.5  ml  Concentration 

_ 43_ml  Concentration 

_ 4_ml  in  Head  Space 

250.613  ug 


Meth  0.010776966 


Meth  0.03416156 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


•  Sample  Number 
ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


MW-1104 

Client  Project  No. 

722450.15020 

X21369 

Lab  Project  No. 

96-0955 

3/27/96 

Dilution  Factor 

1.00 

3/28/96 

Method 

RSKSOP-175 

4/4/96 

Matrix 

Water 

4/4/96 

Lab  File  No. 

GAS040401 6 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

74-82-8 

0.036 

0.002 

"’"emperature 
^ujnt  Injected 
^^B/olume  of  Sample 
wRr  space  created 
Methane  Area 


74.6  F  Saturation  Meth  _ 0.008787373 

_ 0.5  ml  Concentration 

_ 43  ml  Concentration  Meth  _ 0.02755227 

_ 4_ml  in  Head  Space _ 

204.346  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Methane  Report  Form 


^^■Sample  Number 

TW-1106 

Client  Project  No. 

722450.15020 

La^?ample  Number 

X21371 

Lab  Project  No. 

96-0955 

Date  Sampled 

3/27/96 

Dilution  Factor 

1.00 

Date  Received 

3/28/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/4/96 

Matrix 

Water 

Date  Analyzed 

4/4/96 

Lab  File  No. 

GAS0404017 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


0.004 


0.002 


~^mperature 
^^nt  Injected 
Ij^^Holume  of  Sample 
Hw^^pace  created 
Methane  Area 


73.7  F 

Saturation 

Meth 

0.000960932 

0.5  ml 
43  ml 

Concentration 

Concentration 

Meth  _ 

0.00301803 

4  ml 

in  Head  Space 

22.346  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  ss  Not  Available/Not  Applicable. 

Analyst 


pproved 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


*  Sample  Number 
smple  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


TW1102 

Client  Project  No. 

722450.15020 

X21372 

Lab  Project  No. 

96-0955 

3/27/96 

Dilution  Factor 

1.00 

3/28/96 

Method 

RSKSOP-1 75 

4/4/96 

Matrix 

Water 

4/4/96 

Lab  File  No. 

GAS0404018 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

74-82-8 

U 

0.002 

~'mperature 
^^wnt  Injected 
l^^wolume  of  Sample 
I^BKpace  created 
Methane  Area 


71.8 

0.5 

43 

_ 4 

0.44 


F 

Saturation 

Meth 

1.8921  IE-05 

ml 

Concentration 

ml 

Concentration 

Meth 

5.96386E-05 

ml 

in  Head  Space 

ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF0955.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane  Report  Form 


(Sample  Number 
Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


TW1 1 1 1 

Client  Project  No. 

722450.15020 

X21373 

Lab  Project  No. 

96-0955 

3/27/96 

Dilution  Factor 

1.00 

3/28/96 

Method 

RSKSOP-175 

4/4/96 

Matrix 

Water 

4/4/96 

Lab  File  No. 

GAS0404019 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

74-82-8 

0.091 

0.002 

Temperature 
oount  Injected 
^^M/olume  of  Sample 
N^^pace  created 
Methane  Area 


71.7  F  Saturation  Meth  0.021908186 

0.5  ml  Concentration 

_ 43_ml  Concentration  Meth  _ 0.069066857 

_ 4_ml  in  Head  Space _ 

509.464  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF0955.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


•  Sample  Number 
ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


ESMP-6D 

Client  Project  No. 

722450.15020 

X21377 

Lab  Project  No. 

96-0955 

3/27/96 

Dilution  Factor 

1.00 

3/28/96 

Method 

RSKSOP-175 

4/4/96 

Matrix 

Water 

4/4/96 

Lab  File  No. 

GAS0404020 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

74-82-8 

0.007 

0.002 

mperature 

71.5  F 

Saturation 

Meth 

0.001602872 

^j^nt  Injected 

0.5  ml 

Concentration 

'^^H/oiume  of  Sample 

43  ml 

Concentration 

Meth 

0.005055054 

space  created 

4  ml 

in  Head  Space 

Methane  Area 

37.274  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst  Approved 


AF0955.XLS 


Evergreen  Analytical,  Inc. 

4036  Youngfield.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


RSKSOP-175  Gas  Method 

Methane,  Ethane,  Ethene  Gas  Matrix  Spike  /  Matrix  Spike  Duplicate  Report 


client  Sample  No. 

Lab  Sample  No. 

Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

E.A.  MS/MSD  Spike  Source  No. 


MW-1119 

X21366 

3/27/96 

3/28/96 

4/4/96 

4/4/96 

1723 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Method  Blank 
Lab  File  No’s. 


722450.15020 

96-0955 

RSKSOP-175 

Water 

GB040496 

GAS040402 1,022 


Compound 

Spike 

Added 

(ug) 

Sample 

Concentration 

(ug) 

MS 

Concentration 

(ug) 

MS 

%REC 

QC 

Limits 

%REC 

Methane  Gas 

500 

51 

336 

57 

40-89 

Compound 


Methane  Gas 


Spike 

MSD 

QC 

Added 

Concentration 

MSD 

RPD 

Limits 

(ug) 

(ug) 

%REC 

RPD 

%REC 

500 

340 

58 

1.0 

0-24.4 

40-89 

RPD: 

Spike  Recovery: 


out  of  (1)  outside  limits, 
out  of  (2)  outside  limits. 


NOTES: 

*  =  Values  outside  of  QC  limits. 
NA  =  Not  analyzed/not  available 


Note:  The  Spike  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


MS0955.XLS;  4/4/96 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


RSK-175  Gas  Method 
Methane  LCS  Report  Form 


LCS  No. 

Date  Prepared 
Date  Analyzed 
E.A.  LCS  Source  No. 


LCS040496 

4/4/96 

4/4/96 

1723 


EPA  Method  No. 
Matrix 

Method  Blank 
Lab  File  No. 


RSKSOP-1 75 
Water 
GB040496 
GAS0404006 


Compound 

Spike 

Added 

(ug) 

Method  Blank 
Concentration 
(ug) 

LCS 

Concentration 

(ug) 

LCS 

%REC 

QC 

Limits 

%REC 

Methane  Gas 

500 

0 

405 

81 

67-85 

Spike  Recovery:  0  out  of  (1)  outside  limits. 


Note:  The  LCS  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


NOTES: 

*  =  Values  outside  of  QC  limits. 
NA  =  Not  analyzed/not  available. 


Analyst 


Approve^/ 


LCS0404.XLS;  4/4/96 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 

3/26-27/96 

Client  Project  ID. 

722450.15020 

Evergreen 
SamDle  # 

Date  Received 
Date  Prepared 
Date  Analyzed 

Client 
SamDle  ID. 

3/28/96 

3/28/96 

3/28/96 

Matrix 

Lab  Project  Number 
Method 

Detection  Limit 

Chloride  ma/L 

96-0955 

EPA  300.0 

0.25  mg/L 

Dilution 

Factor 

X21362 

MW-1122 

Water 

5.7 

1 

X21363 

MW-1121 

Water 

4.7 

1 

X21364 

MW-1126 

Water 

7.3 

1 

X21365 

TW-1110D 

Water 

206 

10 

X21366 

MW-1119 

Water 

12.1 

1 

X21367 

MW-1109 

Water 

40.2 

10 

X21368 

MW-1110 

Water 

201 

10 

X21369 

MW-1104 

Water 

10.1 

1 

X21371 

TW-1106 

Water 

4.6 

1 

X21372 

TW-1102 

Water 

8.8 

1 

X21373 

TW-1 1 1 1 

Water 

6.0 

1 

X21377 

ESMP-6D 

Water 

10.3 

1 

Method  Blank  (3/28/96) 

<0.25 

Quality  Assurance 


SDike  Amount 
(mg/L) 

SamDle  Result 
(mg/L) 

SDike  Result 
(mg/L) 

%  Recovery 

X21242 

(96-0928)  Matrix  Spike  10.0 

4.2 

12.2 

80 

X21242 

(96-0928)  Matrix  Spike  Dup  10.0 

4.2 

12.4 

82 

MS/MSD  RPD 

3.0 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


r  1 
L  A 


Date  Sampled 

:  3/26-27/96 

Client  Project  ID. 

722450.15020 

Date  Received 

:  3/28/96 

Lab  Project  Number 

96-0955 

Date  Prepared 

:  3/28/96 

Method 

EPA  300.0 

Date  Analyzed 

:  3/28/96 

Detection  Limit 

0.076  mg/L 

Evergreen 
Sample  # 

Client 

SamDle  ID. 

Matrix 

Nitrite-N  ma/L 

Dilution 

Factor 

X21362 

MW-1122 

Water 

<0.076 

1 

X21363 

MW-1121 

Water 

<0.076 

1 

X21364 

MW-1126 

Water 

<0.076 

1 

X21365 

TW-1110D 

Water 

<0.76** 

10 

X21366 

MW-1119 

Water 

<0.076 

1 

X21367 

MW-1109 

Water 

<0.076 

1 

X21368 

MW-1110 

Water 

<0.76** 

10 

X21369 

MW-1104 

Water 

<0.076 

1 

X21371 

TW-1106 

Water 

<0.076 

1 

X21372 

TW-1102 

Water 

<0.076 

1 

X21373 

TW-1 1 1 1 

Water 

<0.076 

1 

X21377 

ESMP-6D 

Water 

<0.076 

1 

Method  Blank 

(3/28/96) 

<0.076 

L  A 


Quality  Assurance  * 


SDike  Amount 

SamDle  Result 

SDike  Result 

(mg/L) 

(mg/L) 

(mg/L) 

X21242 

(96-0928) 

Matrix  Spike  1 0.0 

<0.25 

9.2 

X21242 

(96-0928)  Matrix  Spike  Dup  10.0  <0.25  9.1  91 


MS/MSD  RPD 


0.8 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 

3/26-27/96 

Client  Project  ID. 

722450.15020 

Evergreen 
SamDle  # 

Date  Received 
Date  Prepared 
Date  Analyzed 

Client 
SamDle  ID. 

3/28/96 

3/28/96 

3/28/96 

Matrix 

Lab  Project  Number 
Method 

Detection  Limit 

Nitrate-N  ma/L 

96-0955 

EPA  300.0 
0.056  mg/L 

Dilution 

Factor 

X21362 

MW-1122 

Water 

0.12 

1 

X21363 

MW-1121 

Water 

0.43 

1 

X21364 

MW-1126 

Water 

<0.056 

1 

X21365 

TW-1110D 

Water 

<0.056 

1 

X21366 

MW-1119 

Water 

0.058 

1 

X21367 

MW-1109 

Water 

<0.056 

1 

X21368 

MW-1110 

Water 

<0.056 

1 

X21369 

MW-1104 

Water 

0.058 

1 

X21371 

TW-1106 

Water 

0.070 

1 

X21372 

TW-1102 

Water 

0.074 

1 

X21373 

TW-1 1 1 1 

Water 

0.065 

1 

X21377 

ESMP-6D 

Water 

0.12 

1 

Method  Blank  (3/28/96) 

<0.056 

Quality  Assurance  * 


Soike  Amount 

SamDle  Result 

Soike  Result 

(mg/L) 

(mg/L) 

(mg/L) 

X21242 

(96-0928) 

Matrix  Spike  1 0.0 

<0.25 

9.0 

X21242 

(96-0928)  Matrix  Spike  Dup  10.0  <0.25  8.9  89 

MS/MSD  RPD  0.6 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date 

Sampled 

:  3/26-27/96 

Client  Project  ID.  : 

722450.15020 

Date 

Received 

:  3/28/96 

Lab  Project  Number  : 

96-0955 

Date 

Prepared 

:  3/28/96 

Method  : 

EPA  300.0 

Date 

Analyzed 

:  3/28/96 

Detection  Limit  : 

0.25  mg/L 

Evergreen 
Samde  # 

Client 

SamDle  ID. 

Matrix 

Sulfate  mg/L 

Dilution 

Factor 

X21362 

MW-1122 

Water 

27.2 

1 

X21363 

MW-1121 

Water 

15.9 

1 

X21364 

MW-1126 

Water 

26.2 

1 

X21365 

TW-1110D 

Water 

1.5 

1 

X21366 

MW-1119 

Water 

70.5 

10 

X21367 

MW-1109 

Water 

15.4 

1 

X21368 

MW-1110 

Water 

1.5 

1 

X21369 

MW-1104 

Water 

21.6 

1 

X21371 

TW-1106 

Water 

14.6 

1 

X21372 

TW-1102 

Water 

38.4 

1 

X21373 

TW-1 1 1 1 

Water 

1.5 

1 

X21377 

ESMP-6D 

Water 

80.4 

10 

Method  Blank 

(3/28/96) 

<0.25 

Quality  Assurance 


SDike  Amount 

SamDle  Result 

SDike  Result 

%  Recovery 

(mg/L) 

(mg/L) 

(mg/L) 

X21242 

(96-0928) 

Matrix  Spike  1 0.0 

10.0 

18.8 

88 

X21242 

(96-0928)  Matrix  Spike  Dup  10.0  10.0  18.6  86 


MS/MSD  RPD 


2.2 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Analysis  Report 


Date  Sampled  :  3/27/96 

Date  Received  :  3/28/96 

Date  Prepared  :  4/1/96 

Date  Analyzed  :  4/1  /96 


Client  Project  ID. 
Lab  Project  Number 
Method 

Detection  Limit 


7224501 5020 
96-0955 
EPA  310.1 
5.0  mg  CaC03/L 


Evergreen  Client 

Sample  #  Sample  ID. 


Matrix 


Total  Dilution 

Alkalinity  (mg  CaC03/L)  Factor 


X21368  MW-1110 


Water  436 


1 


Method  Blank  (4/1/96) 


<5.0 


Quality  Assurance 


Reference 

True  Value 
(mgCaC03/L) 

Result 

(mgCaC03/L) 

%  Recovery 

ERA  Alkalinity  Lot  # 
0814-95-02 

120 

125 

104 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Analysis  Report 


Date  Sampled 

:  3/27/96 

Client  Project  ID. 

:  72245015020 

Date  Received 

:  3/28/96 

Lab  Project  Number 

:  96-0955 

Date  Prepared 

:  4/2/96 

Matrix 

:  Product 

Date  Analyzed 

:  4/2/96 

Method 

:  ASTM  D287 

Evergreen  Client 


Sample  # 

Sample  ID. 

Densitv  (a/cc)  @  60  °F 

X21370 

MW-1105 

0.7650 

• 

Analyst 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Total  Organic  Carbon 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/27/96 
:  3/28/96 
:  4/1/96 
:  4/1/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

72245015020 

96-0955 

EPA  415.1 

1 .0  mg  C/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

TOC  mg  C/L 

Dilution 

Factor 

X21368 

MW-1110 

Water 

236 

10 

X21368 

Dup 

MW-1110 

Dup 

Water 

232 

10 

Method  Blank  (4/1/96) 


<1.0 


Quality  Assurance 


Soike  Amount 
(mgC/L) 

Samole  Result 
(mgC/L) 

SDike  Result 
(mgC/L) 

96-0979 

X21457 

Matrix  Spike  1 0.0 

2.5 

12.8 

X21457 

Matrix  Spike  Dup  10.0 

2.5 

12.9 

%  Recovery 


103 


104 


MS/MSD  RPD 


0.78 


Analyst 


Approved 


HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  193  6 
4630  Indiana  Street  •  Colden,  CO  80403 

ON-CLP  ANALYSIS  RESULTS 


Lab  Name: 
Contact: 
Sample  Matrix: 


04/09/96 
Huffman  Labs 
Sue  Zeller 
solid 


Client:  Evergreen  Analytical 
Contact:  Patty  McClellan 
Huffman  Lab  #:  136896 


Client  Lab 

Smp#  ID  ft 

Element/ 

Compound 

Dilution 

Factor 

Results 

Units 

Prep 

Date 

Analysis 

Date 

Sample 
Size  (g) 

Method 

# 

Instrument 

ID 

Ess4-(9’-i  o*)  13689601 

TC 

NA 

0.12 

% 

NA 

04/03/96 

0.421 

Laco  CR12 

#7 

ESS4-(9*-i  o')  13689601 

TC 

NA 

0.10 

% 

NA 

04/03/96 

0.898 

Leco  CR12 

#7 

essi  8-9'-9.5*  13689602 

TC 

NA 

0.11 

% 

NA 

04/03/96 

0.836 

Leco  CR1 2 

#7 

ESS25-4-6.5  13689603 

TC 

NA 

0.06 

% 

NA 

04/03/96 

0.946 

Laco  CRT  2 

#7 

ESS26-8-1  o  13689604 

TC 

NA 

1.18 

% 

NA 

04/03/96 

0.981 

Laco  CR1 2 

#7 

Ess4-{9’-io*)  13689601 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.125 

C0U-02 

#2 

ESS4-(9’-i  o'j  13689601 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.437 

C0U-02 

#2 

essi  8'9*-9.5'  13689602 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.338 

C0U-02 

#2 

ESS25-4-6.5  13689603 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.356 

C0U-02 

#2 

ESS26-8-10  13689604 

CC 

.  NA 

<0.02 

% 

NA 

04/05/96 

0.523 

C0U-02 

#2 

*/  Wioisfurc-' 

vcs u.i4- 

ess4-{9’-ict)  13689601 

TOC  31,11  NA 

0.12 

%  O.llo 

NA 

NA 

NA 

by  calc 

NA 

ess4-(9'-i  o’)  13689601 

TOCab.37  NA 

0.10 

%  0.13 

NA 

NA 

NA 

by  calc 

NA 

essi8-9’-9.5’  13689602 

TOQZSM3  NA 

0.11 

%0.I5’ 

NA 

NA 

NA 

by  calc 

NA 

ESS25-4-6.5  13689603 

TOC 

NA 

0.06 

% 

NA 

NA 

NA 

by  calc 

NA 

ESS26-8-1  o  13689604 

TOC 

NA 

1.18 

% 

NA 

NA 

NA 

by  calc 

NA 

Samples  analyzed  and  results  reported  on  as  as  received  basis. 
Soil  samples  are  not  homogeneous. 

Values  reported  below  Detection  Limits  are  for  reference  only. 

TC  detection  limit  =  0.05% 

CC  detection  limit  =  0.02% 

TOC  detection  limit  =  0.05% 


Page  1 


HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1936 
4630  Indiana  Street  •  Golden,  CO  80403 

NON-CLP  ANALYSIS  RESULTS 
LABORATORY  CONTROL  STANDARD 

Date:  04/09/96  Client:  Evergreen  Analytical 

Lab  Name:  Huffman  Labs  Contact:  Patty  McClellan 

Contact:  Sue  Zeller  Huffman  Lab  #:  136896 


LABORATORY  CONTROL  STANDARD 


Lab 

ID  U 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

§ 

Instrument 

ID 

LCS 

BN  4851 

TC 

3.35 

3.32 

99 

% 

04/03/96 

Leco  CRT  2 

#7 

LCS 

BN  4056 

CC 

11.33 

11.3 

100 

% 

04/05/96 

C0U-02 

#2 

SPIKE  RECOVERY 

Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

# 

Instrument 

ID 

SPIKE 

BN  4712 

TC 

12120 

11875 

98 

ug  C 

04/03/96 

Leco  CRT  2 

#7 

SPIKE  DUP 

BN  4712 

TC 

12240 

12315 

101 

ug  C 

04/03/96 

Leco  CR1 2 

#7 

SPIKE 

BN  4712 

CC 

817 

902 

110 

ug  C 

04/05/96 

COU-02 

#2 

SPIKE  DUP 

BN  4712 

CC 

830 

917 

110 

ug  C 

04/05/96 

COU-02 

#2 

Page  2 


HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1936 
4630  Indiana  Street  •  Golden,  CO  80403 


ON-CLP  QA/QC  ANALYSIS  RESULTS 

IAL  AND  CONTINUING  CALIBRATION  VERIFICATION 


Date: 

Lab  Name: 
Contact: 


04/09/96 
Huffman  Labs 
Sue  Zeller 


Client: 
Contact: 
Huffman  Lab  #: 


Evergreen  Analytical 
Patty  McClellan 
136896 


INITIAL  CALIBRATION 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

ICS 

BN  4712 

TC 

MEM 

mSEM 

99 

% 

04/03/96 

ICS 

BN  4712 

CC 

wSm 

BUS 

99 

% 

04/03/96 

Slope  =  NA 

Intercept  =  NA  Single  point  calibrations  for  this  test. 

95%  Correlation  Coefficient  =  NA 


Method  Instrument 

# _ [D 

Leco  CR1 2  #7 

COU-02  #2 


CONTINUING  CALIBRATION  VERIFICATION 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

# 

Instrument 

ID 

CCS 

BN  4712 

TC 

12.00 

11.88 

99 

% 

04/03/96 

laco  CR1 2 

#7 

CCS 

BN  4712 

TC 

12.00 

11.90 

99 

% 

04/03/96 

Leco  CR1 2 

#7 

CCS 

BN  4712 

CC 

12.00 

11.90 

99 

% 

04/05/96 

COU-02 

#2 

Page  3 


{HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  I9S6 
4630  Indiana  Street  •  Golden,  CO  80403 


ANALYSIS  :  TOTAL  CARBON 


INSTRUMENT:  LECO  CR12 


BALANCE#  19 


METHOD:  HIGH  TEMP 

COMB.  -  INFRARED  DET. 


ANALYZER#  7 


ff'Si 


REVIEWED  r 


,se  Ti3C!/ :Y2J* 


rev  7/3j35 


HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1936 
4630  Indiana  Street  •  Golden.  CO  80403 


ANALYSIS:  TOTAL  CARBON 


INSTRUMENT:  LECO  CR12 


BALANCE#  19 


METHOD:  HIGH  TEMP 

COMB.  -  INFRARED  DET. 


ANALYZER#  7 


CALCIUM  CARBONATE 
7WCTFFMANstd#133) 

12.00  %C(theo 


BN  23±0 


STD.  N.I.S.T.  BUFFALO  RIVER  SEDIMENT  2704 
(HUFFMAN  std  #  N2704)  . 

3.348  %C  (theory)  BN  / f  ... 


St  *  S/--1  Jq'  ^  k)  o  fd 


PAGE 

OF 

3 

rev  7/3. 9S 

SOP  COU-02 


b  Wi  fun  $  C^J 


GE  /  OF 


REVISED  7/1fl>96 


Evergreen  Analytical  Sample  Log  Sheet 

V 

Date (s)  Sampled:  03/27.28/96  coc 

te  Received:  03/29/96  0920 _ 

t  Project  I.D.  722450.15  EAKER  AFB 


Project  #  96-0979 


Date  Due:  04/05/96-UST 

04/12/96— OTHERS 


Holding  Time(s):  03/29 . 30-NQ.,. NO,. 

4/10, 11-BTEX, TVH, ALKALINITY 
Rush  STANDARD 


Client:  PARSONS  ENGINEERING  SCIENCE.  INC.  Cooler 

Return  N/A 

Address : 

1700  BROADWAY 

SUITE  900  E.A.  Cooler 

#  394 

DENVER, — CO - 80290 _  Airbill  #  FEDEX  72211537H2 

Contact: 

TODD  HERRINGTON 

Client 

P.O. 

Phone  #831-8100  Fax 

#831-8208 

Special  Invoicing/Billing 

Special  Instructions  +chlorobenzene .  tmb  &  TeMB's. 

Lab 

Client 

ID  # 

ID# 

Analvsis 

Mtx 

Btl 

Loc 

X21453A-D 

BTEX+.TVH 

W 

40V 

2 

X21454A-D 

BTEX+.TVH 

w 

40V 

2 

X21456A-D 

MW-1138 

BTEX+.TVH 

W 

40V 

2 

^U57A-D 

MW-1128 

BTEX+ . TVH 

w 

40V 

2 

X^^9A-D 

ESMP-4S 

BTEX+ . TVH 

w 

40V 

2 

X21465A— D 

ESMP-2D 

BTEX+.TVH 

w 

40V 

2 

X21466A-D 

BTEX+ . TVH 

w 

40V 

2 

X21467A-D 

ESMP-3S 

BTEX+ . TVH 

w 

40V 

2 

X21455A 

ESLF-22 

.  BTEX+ . TVH  ( %MOISTUREl 

s 

4WM 

2 

X21458A 

ESLF-13  (7—8 .5} 

BTEX+.TVH  /%MOISTUREl 

s 

4WM 

2 

X21460A 

ESSB-15f 10-10. 

51  BTEX+.TVH  /%MOISTURE) 

s 

4WM 

2 

X21461A 

ESSB-13 ( 12-12 . 

51 BTEX+.TVH  /%MOISTURE> 

s 

4WM 

2 

X21462A 

ESS2-24-8-10 

BTEX+.TVH  / %MOI STURE ) 

s 

4WM 

2 

X21464A 

ESS26— 8— 10 

BTEX+.TVH  /%MOISTURE> 

s 

4WM 

2 

X21453F-H 

ESMP-8S 

METHANE 

w 

40V 

2 

X21454F-H 

ESMP-9S 

METHANE 

w 

40V 

2 

X21456F-H 

MW-1138 

METHANE 

w 

40V 

2 

X21457F— H 

MW-1128 

METHANE 

w 

40V 

2 

X21459F-H 

ESMP-4S 

METHANE 

w 

40V 

2 

k-tsample  to  be  returned 

GC/MS  —  GC  X_  Metals  _  Wet  Chem  X_  HPLC  _ 

SxRec  C  QA/QC  C  Acctg  C  File  prig 

Custodian/Date 


SxPrep 


Page  1  of  2  Page(s) 
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Evergreen  Analytical  Sample  Receipt/Check-in  Record 


Date  &  Time  Rec'd 
Client  :  jj 


^9flL  Shipped  Via 

(Airbill  ^  if  applicable) 


Client  Project  ID(s):. 

EAL  Project  #(s) :96-  b<m 

Cooler#  JM _ 

Ice  packs  £^Y^  N  Y  N 

Temperature  ’C 


o.\  % 


EAL  Cooler(s) 


<$> 


Y 


N 


N 


1 


N 

X 


>c 


1.  Custody  seal(s)  present: 

Seals  on  cooler  intact 
Seals  on  bottle  intact 

2.  Chain  of  Custody  present: 

3.  Samples  Radioactive:  (Comment °o coc if >tjanh) 

4.  Containers  broken  or  leaking:  (Gimmenc «  coc  if  y) 

5.  Containers  labeled: 

6.  COC  agrees  w/  bottles  received:  tcammeat jo  coc  if  N) 

7.  COC  agrees  w/  labels:  (Comment.™ cccifNi  _  t  i  ,i  I  - =>—  — 

esuf-is  kUW-S  fiSftPSS  laUdUITZi* 

3.  Headspace  in  via  Is -waters  cniy:  (Comment  on  coc  ity)  -  - kiL 


x 


9.  VOA  samples  preserved: 

10.  pH  measured  cn  metals,  cyanide  cr  phenolics*:. 
List  discrepancies. 


XI 


*Non-EAL  provided  containers  only,  water  samples  only. 


11.  Metal  samples  present: 


X 


Total 


Dissolved 


TCL? 


D  or  PD  to  be  filtered: 
T,TR,D,PD  to  be  Preserved: 


12.  Short  holding  times: 
Specify  parameters_ 


13.  Multi-phase  sample (s)  present: 

14.  COC  signed  w /  date/time: 

Comments _ 


XT 


(Additional  comments  on  back) 
Custodian  Signature/Date:. 


3  ioAht' 


N 


N 


N/A 


X 


o 


3o‘ 


-.'<0  0® 
-55  ®  ® 

O  i  CL  ^ 

o;  oj  52,  ® 
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EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


MEB1040196B  Client  Project  Number 

4/1/96  Lab  Project  Number 

125  Matrix 

Lab  File  Number 


722450.15 

96-0979 

MEOH 

TVB10331039 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

u 

12.5 

mg/kg 

Benzene 

71-43-2 

4/1/96 

u 

50 

ug/kg 

Toluene 

108-88-3 

4/1/96 

u 

50 

ug/kg 

Chlorobenzene 

108-90-7 

4/1/96 

u 

50 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

50 

ug/kg 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

u 

50 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

u 

50 

ug/kg 

1 ,2,4-T  rimethylbenzene 

95-63-6 

4/1/96 

u 

50 

ug/kg 

1,2,3-Trimethylbenzene 

526-73-8 

4/1  /96 

u 

50 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

u 

63 

ug/kg 

1 

ID  Surrogate  Recovery: 


urrogate  Recovery: 


105%  50%-1 32%  (Limits) 

1 01  %  72%-1 1 8%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBX0979.XLS:  4/5/96:  1 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MB1 040296 
4/2/96 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450.15 
96-0979 
WATER 
TVB1 0331 068 


Compound  Name  _ 


TVH-Gasoline 


Benzene 


Toluene 


Chlorobenzene 


Ethyl  Benzene 


Total  Xylenes  (m,p,o) 


1 ,3,5-Trimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,2,3-Trimethylbenzene 


1 ,2,3,4-Tetramethylbenzene 


FID  Surrogate  Recovery: 
PID  Surrogate  Recovery: 


Cas  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1 330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Analysis 

Date 

Sample 

Concentration 

RL 

4/2/96 

u 

0.1 

4/2/96 

u 

0.4 

4/2/96 

u 

0.4 

4/2/96 

u 

0.4 

4/2/96 

u 

. OA 

4/2/96 

u 

. 6.4 . 

""4/2/96 

u 

—■•••••••• 

4/2/96 _ 

u 

— 

"4/2/96 

0.4 

4/2/96 

u 

‘“““675 . 

102% 

94% 


70%-1 21  % 


82%-1 15% 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


/ 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  -  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  7  7  Approved 


TVBX0979.XLS;  4/5/96;  15 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


MB040396  Client  Project  Number 

4/2/96  Lab  Project  Number 

1 .0  Matrix 

Lab  File  Number 


722450.15 

96-0979 

WATER 

TVBX0401067 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

u 

0.5 

ug/L 

ID  Surrogate  Recovery: 


urrogate  Recovery: 


106%  70%-1 30%  (Limits) 

108%  70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0979.XLS;  4/4/96:  1 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MB 1040396 
4/3/96 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450.15 
96-0979 
WATER 
TVB 10402033 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/3/96 

u 

6.4 

_ ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

u 

6.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

. 4/3/96 

u 

. 6.4 . 

ug/L 

1 ,2,3-Trimethylbenzene 

. 526-73-8 . 

4/3/96 

u 

. 6.4 . 

— 

_ ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

u 

ug/L 

FIDS  u  rrogate  Recovery :  106%  _ 

Pip  Surrogate  Recovery: 96% 82%-1 15% 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


(Ur  ' 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  -  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  —  Total  Volatile  Hydrocarbons. 


v  * 

Analyst 


Approved 


TVBX0979.XLS;  4/5/96;  14 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  Number  :  ESMP-8S  Client  Project  Number 

Lab  Sample  Number  :  X21453  Lab  Project  Number 

Date  Sampled  :  3/28/96  Matrix 

Date  Received  :  3/29/96  Lab  File  Number(s) 

Date  Prepared  :  4/2/96  Method  Blank 

FID  Dilution  Factor  :  1.0 

PID  Dilution  Factor  :  1.0 


722450.15 

96-0979 

WATER 

TVBX0401068 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

1.2 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

U 

0.4  1 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

U 

0.5 

ug/L 

Surrogate  Recovery: 


urrogate  Recovery: 


105% 


106% 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  *s  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 


FID  =  Flame  ionization  detector. 


~VH  =  Total  Volatile  Hydrocarbons. 


r  i 


L  A 


Analyst 


TVBP0979.XLS;  4/4/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESMP-9S 

Client  Project  Number 

X21454 

Lab  Project  Number 

3,28/96 

Matrix 

3/29/96 

Lab  File  Number(s) 

4/2/96 

Method  Blank 

1.0 

1.0 

722450.15 

96-0979 

WATER 

TVBX0401069 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

1.8 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

1 08-67-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

u 

6.5 

ug/L 

FID  Surrogate  Recovery:  102%  70%-130%  (Lin^^W 

PID  Surrogate  Recovery:  105%  70%-12o%  (Lir^Hp 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALlElER5-anc*  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0979.XLS;  4/4/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


MW-1138 

X21456 

3/27/96 

3/29/96 

4/2/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15 

96-0979 

WATER 

TVBX0401070 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

0.3 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

3.2 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

0.7 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

0.9 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

2.7 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

1.0 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

U 

6.5 

ug/L 

Jurrogate  Recovery: 

105% 

70%-1 30% 

(Limits) 

Surrogate  Recovery: 

107% 

70%-1 28% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  I 

U  = 
B  = 

J  =  I 
RL  = 
NA  = 
PID  = 
FID  = 


Extrapolated  value.  Value  exceeds  calibration  range. 

Compound  analyzed  for,  but  not  detected. 

Compound  also  found  in  the  blank. 

Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
Reporting  Limit. 

Not  Available/Not  Applicable. 

=  Photoionization  detector. 

=  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBP0979.XLS;  4/4/96;  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303}  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


MW-1128 

X21457 

3/27/96 

3/29/96 

4/3/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15 

96-0979 

WATER 

TVBX0401076 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

0.3 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

3.2 

6.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

0.5 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

0.9 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

2.9 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

0.9 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

0.5 

0.5 

ug/L 

FID  Surrogate  Recovery:  102%  70%-130% 

PID  Surrogate  Recovery:  106%  70%-l28%  (L^|^| 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0979.XLS;  4/4/96;  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 

ESLF-22 

Client  Project  Number 

722450.15 

Lab  Sample  Number 

X21455 

Lab  Project  Number 

96-0979 

Date  Sampled 

3/28/96 

Matrix 

SOIL 

Date  Received 

3/29/96 

Lab  File  Number(s) 

TVB10331041 

Date  Prepared 

4/1/96 

Method  Blank 

MEB1040196B 

FID  Dilution  Factor 

500 

Soil  Extracted? 

YES 

PID  Dilution  Factor 

500 

Soil  Moisture 

22.57% 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/1/96 

890 

65 

mg/kg 

Benzene 

71-43-2 

4/1/96 

12000 

258 

ug/kg 

Toluene 

108-88-3 

4/1  /96 

46000 

258 

ug/kg 

Chlorobenzene 

108-90-7 

4/1/96 

U 

258 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/1/96 

11000 

258 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/1/96 

57000 

258 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

9400 

258 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

26000 

258 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1  /96 

6900 

258 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3" 

4/1  /96 

8500 

323 

ug/kg 

l^^gurrogate  Recovery:  106%  65%-129%  (Limits) 

f^^Purrogate  Recovery:  93%  65%-129%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank! 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

VH  =  Total  Volatile  Hydrocarbons. 

Analyst  Approved 


TVBX0979.XLS;  4/5/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Cjient  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESLF-1 3(7-8. 5) 

X21458 

3/28/96 

3/29/96 

4/1/96 

1250 

1250 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15 

96-0979 

SOIL 

TVB1 0402022 
MEB10401 96B 
YES 
19.18% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

3600 

155 

mg/kg 

Benzene 

71-43-2 

4/3/96 

6500 

619 

ug/kg 

Toluene 

108-88-3 

4/3/96 

160000 

619 

ug/kg 

Chlorobenzene 

108-90-7 

4/3/96 

U 

619 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/3/96 

38000 

619 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

1 70000 

619 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

49000 

619 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

1 50000 

619 

ug/kg 

1 ,2, 3-Trimethyl  benzene 

526-73-8 

4/3/96 

56000 

619 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

31000 

773 

ug/kq 

FID  Surrogate  Recovery: _ 106% _ 65%-129% 

PID  SurrogateRecovery:  93% 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 

- - 

Approved 


TVBX0979.XLS;  4/5/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/801 5  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESSB-15(10-10.5) 

X21460 

3/28/96 

3/29/96 

4/2/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15 

96-0979 

SOIL 

TVB1 040201 3 
MB1 040296 
NO 

25.97% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/2/96 

0.3 

0.1 

mg/kg 

Benzene 

71-43-2 

4/2/96 

1.8 

0.5 

ug/kg 

Toluene 

108-88-3 

4/2/96 

3.2 

0.5 

ug/kg 

Chlorobenzene 

108-90-7 

4/2/96 

U 

0.5 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

U 

0.5 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

3.4 

0.5 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

U 

0.5 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

2.3 

0.5 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

U 

0.5 

ug/kg 

,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

U 

0.7 

ug/kg 

arrogate  Recovery: 


90% 


50%-1 32%  (Limits) 


urrogate  Recovery: 


91% 


72%-1 1 8%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIER?  and  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons 

k 7 

Analyst 


Approved 


TVBX0979.XLS;  4/5/96;  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESSB-1 3(1 2-1 2.5) 

X21461 

3/28/96 

3/29/96 

4/1/96 

500 

500 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15 

96-0979 

SOIL 

TVB 1033 1048 
MEB10401 96B 
YES 
25.97% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

1000 

68 

mg/kg 

Benzene 

71-43-2 

4/1/96 

1200 

270 

ug/kg 

Toluene 

108-88-3 

4/1/96 

17000 

270 

ug/kg 

Chlorobenzene 

108-90-7 

4/1/96 

U 

270 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/1/96 

9600 

270 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/1/96 

39000 

270 

ug/kg 

1 ,3,5-Trimethylbenzene 

1 08-67-8 

4/1/96 

13000 

270 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

42000 

270 

ug/kg 

1  #2,3-Trimethylbenzene 

526-73-8 

4/1/96 

15000 

270 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

8300 

338 

ug/k- 

FID  Surrogate  Recovery:  105%  65%-129%  (Lij^^H 

PID  Surrogate  Recovery:  93%  65%-l29u/o  (Li^lpl 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  ®  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBX0979.XLS;  4/5/96:  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESS24-8-10 

X21462 

3/28/96 

3/29/96 

4/1/96 

125 

125 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15 

96-0979 

SOIL 

TVB 10402024 
MEB1040196B 
YES 

25.68% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

200 

17 

mg/kg 

Benzene 

71-43-2 

4/3/96 

990 

67 

ug/kg 

Toluene 

108-88-3 

4/3/96 

2800 

67 

ug/kg 

Chlorobenzene 

108-90-7 

4/3/96 

U 

67 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/3/96 

1700 

67 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

7000 

67 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

3100 

67 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

9600 

67 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

2300 

67 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

1900 

84 

ug/kg 

urrogate  Recovery: 

107% 

65%-1 29% 

(Limits) 

iurrogate  Recovery: 

92% 

65%-1 29% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  »  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 


FID  =  Flame  ionization  detector. 


TVBX0979.XLS:  4/5/96:  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESS26-8-1 0 

X21464 

3/28/96 

3/29/96 

4/1/96 

12500 

1250,12500,50000 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


96-0979 

SOIL 

TVB1 0402025,63,67 

MEB1040196B 

YES 

8.07% 


Compound  Name 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/4/96 

47000 

1360 

mg/kg 

Benzene 

71-43-2 

4/3/96 

130000 

544 

ug/kg 

Toluene 

108-88-3 

4/4/96 

1800000 

21700 

ug/kg 

Chlorobenzene 

108-90-7 

4/3/96 

24000 

544 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/4/96 

600000 

5440 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/4/96 

2800000 

21700 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/4/96 

570000 

5440 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/4/96 

1 500000 

21700 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/4/96 

410000 

5400 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/4/96 

390000 

5400 

ug/kg 

mm 

FID  Surrogate  Recovery:  101%  65%-129%  (Lii^^ 

PID  Surrogate  Recovery:  98, 92, &  91%  65%-129%  (Li^Ml 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBX0979.XLS;  4/5/96:  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Ciien 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 

ESMP-4S 

Client  Project  Number 

722450.15 

Lab  Sample  Number 

X21459 

Lab  Project  Number 

96-0979 

Date  Sampled 

3/28/96 

Matrix 

WATER 

Date  Received 

3/29/96 

Lab  File  Number(s) 

TVBX0403005 

Date  Prepared 

4/3/96 

Method  Blank 

MB040396 

FID  Dilution  Factor 

1.0 

PID  Dilution  Factor 

1.0 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/3/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

u 

0.4" 

ug/L 

Toluene 

108-88-3 

4/3/96 

0.7 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/3/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

0.7 

0.5 

ug/L 

^j^^urrogate  Recovery:  97%  70%-130%  (Limits) 

^Hburrogate  Recovery:  101%  70%-128%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUAUEIERS  and  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

^VH  =  Total  Volatile  Hydrocarbons. 


TVBP0979.XLS;  4/4/96;  6 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 

ESMP-2D 

Client  Project  Number 

Lab  Sample  Number 

X21465 

Lab  Project  Number 

Date  Sampled 

3/28/96 

Matrix 

Date  Received 

3/29/96 

Lab  File  Number(s) 

Date  Prepared 

4/3/96 

Method  Blank 

FID  Dilution  Factor 

1.0 

PID  Dilution  Factor 

1.0 

722450.15 

96-0979 

WATER 

TVBX0403006 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

2.0 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

2.9 

0.4 

ug/L 

Chlorobenzene 

1 08-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

1 08-67-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96  I 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

0.6 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

U 

0.5 

ug/L  | 

FID  Surrogate  Recovery:  99%  70%-130%  (Lira^AL 

PID  Surrogate  Recovery:  104%  70%-128%  (Lir^^B 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBP0979.XLS:  4/4/96;  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


A 


Client  Sample  Number  :  ESMP-5S  Client  Project  Number 

Lab  Sample  Number  :  X21466  Lab  Project  Number 

Date  Sampled  :  3/28/96  Matrix 

Date  Received  :  3/29/96  Lab  File  Number(s) 

Date  Prepared  :  4/3/96  Method  Blank 

FID  Dilution  Factor  :  1.0 

PID  Dilution  Factor  :  1.0 


722450.15 

96-0979 

WATER 

TVBX0403007 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

0.2 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

0.7 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/3/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

U 

"6.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

U 

0.5 

ug/L 

urrogate  Recovery: 

101% 

70%-1 30% 

(Limits) 

iurrogate  Recovery: 

1 06% 

70%-1 28% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

"YH  =  Total  Volatile  Hydrocarbons. 


r  i 


Analyst 


TVBP0979.XLS;  4/4/96;  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 

ESMP-3S 

Client  Project  Number 

Lab  Sample  Number 

X21467 

Lab  Project  Number 

Date  Sampled 

3/28/96 

Matrix 

Date  Received 

3/29/96 

Lab  File  Number(s) 

Date  Prepared 

4/3/96 

Method  Blank 

FID  Dilution  Factor 

1.0 

PID  Dilution  Factor 

1.0 

722450.15 

96-0979 

WATER 

TVBX0403008 

MB040396 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

0.4 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

U 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1 330-20-7 

4/3/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

1 08-67-8 

4/3/96 

U 

0.4 

ug/L 

1,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/3/96 

u 

0.5 

ug/L 

FID  Surrogate  Recovery:  101%  70%-130%  (Lij^Hk 

PID  Surrogate  Recovery:  107%  70%-12d% 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  «  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


mm. 


Analyst 


TVBP0979.XLS;  4/4/96;  9 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


ESMP-8S _  Client  Project  No. 

X21453 _  Lab  Project  No. 

3/28/96  EPA  Method  No. 

3/29/96  Matrix 

4/2/96  Lab  File  Number(s) 

4/3/96 _  Method  Blank 

Dilution  Factor 


722450,15 

96-0979 

602/8020 _ 

Water 

TVBX040 1 07 1 , 72 
MB040396 
1.0 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

(ug/L) 

i 

Concentration 

(ug/L) 

Comments 

MS 

MSD 

Benzene 

20.0 

0.0 

19.6 

19.8 

Toluene 

20.0 

1.2 

21.4 

21.2 

Chlorobenzene 

20.0 

0.0 

19.9 

20.0 

Ethylbenzene 

20.0 

0.0 

20.0 

20.2 

m,p-Xylene 

20.0 

0.0 

20.4 

20.5 

o-Xylene 

20.0 

0.0 

19.8 

19.9 

1 ,3,5-TMB 

20.0 

0.0 

19.3 

19.5 

1,2,4-TMB 

20.0 

0.0 

19.4 

19.6 

1 ,2,3-TMB 

20.0 

0.0 

20.0 

20.1 

1,2,3,4-TeMB 

20.0 

0.0 

19.8 

20.9 

Surrogate 

100.0 

106% 

106% 

= 

106% 

_ 

%  RECOVERY 

^  Compound 

MS 

% 

RECOVERY 

1 

MSD 

% 

RECOVERY 

1 

RPD 

i 

QC# 

Limits 

RPD 

%REC 

Benzene 

98.0 

99.0 

1.0 

25 

50 

- 

150 

Toluene 

101.0 

100.0 

1.0 

25 

50 

- 

148 

Chlorobenzene 

99.5 

100.0 

0.5 

25 

55 

- 

135 

Ethylbenzene 

100.0 

101.0 

1.0 

25 

50 

- 

150 

m,p-Xylene 

102.0 

102.5 

0.5 

25 

50 

- 

150 

o-Xylene 

99.0 

99.5 

0.5 

25 

50 

- 

150 

1 ,3,5-TMB 

96.5 

97.5 

1.0 

25 

50 

150 

1 ,2,4-TMB 

97.0 

98.0 

1.0 

25 

50 

- 

150 

1 ,2,3-TMB 

100.0 

100.5 

0.5 

25 

50 

- 

150 

1,2,3,4-TeMB 

99.0 

104.5 

5.4 

25 

50 

- 

150 

Surrogate 

106.0 

106.0 

NA 

NA 

70 

128 

#  =  Values  taken  from  EPA  methods  602/8020. 

*  =  Values  outside  of  QC  limits. 


RPD:  0  out  of  (10)  outside  limits. 

Spike  Recovery:  0  out  of  (20)  outside  limits. 


Comments: 


MBP0979.XLS:  4/4/96 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


ESMP-9S 

X21454 

3/28/96 

3/29/96 

4/3/96 

4/3/96 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Dilution  Factor 


722450.15 

96-0979 _ 

5030/8015  Modified 

WATER _ 

TVBX0403009, 1 0 

MB040396 _ 

1.0 


Compound 


Gasoline 


Surrogate  ** 


Spike 

Added 

(mg/L) 


2.00 


Sample 

Concentration 

(mg/L) 


0.00 


MS 

Concentration 

(mg/L) 


2.40 


MS 

QC*** 

Limits 

%REC 

%REC 

1 20.0% 

57-126 

100% 

70-128 

Compound 


Gasoline 


Surrogate  ** 


Spike 

Added 

(mg/L) 


2.00 


MSD 

Concentration 

(mg/L) 


2.18 


MSD 

%REC 

RPD 

109.0% 

9.6 

101% 

NA 

QC*** 

Limits 


RPD:  0  out  of  (1)  outside  limits. 

Spike  Recovery:  _ 0  out  of  (2)  outside  limits. 

Notes: 

NA  =  Not  analyzed/not  applicable. 

*  =  Value  outside  of  QC  limits. 

**  =  1,2,4-Trichlorobenzene 

***  =Limits  established  3/8/96.  KSH 


Comments: 


Analyst  Approved  v 

MSTP0979.XLS;  4/4/96;  1:15  PM 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

:  LCS0401 96-GW 

Matrix 

:  WATER 

Date  Prepared 

:  4/1/96 

Method  Numbers 

:  EPA  5030/8015  Modified 

Date  Analyzed 

:  4/2/96 

Lab  File  Number(s) 

:  TVBX0401014 

Compound 

Name 

Theoretical 

Concentration 

(mg/L) 

LCS 

Concentration 

(mg/L) 

LCS 

% 

Recovery 

QC  Limit** 

%  Recovery 

Gasoline 

2.00 

2.35 

117.5 

78  -  137 

Surrogate  Recovery: 

103% 

70  -  130 

QUALIFIERS 

B  =  TVH  as  Gasoline  found  in  blank  also. 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 
NA  =  Not  Available/Not  Applicable. 

#*  =  Limits  established  3/11/96  for  TVHBTEX2.  KSH 


Analyst 


Approved 


r*  -rr'i 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

:  LCS 1 040296G AS 

Matrix 

:  WATER 

Date  Prepared 

:  4/2/96 

Method  Numbers 

:  EPA  5030/8015  Modified 

Date  Analyzed 

Lab  File  Number(s) 

:  4/2/96 
:  TVB 10402001 

Compound 

Name 

Theoretical 

Concentration 

(mg/L) 

LCS 

Concentration 

(mg/L) 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Gasoline 

1.00 

1.24 

124 

70  -  130 

Surrogate  Recovery: 

104% 

70  -  121 

QUALIFIERS 

B  =  TVH  as  Gasoline  found  in  blank  also. 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 
NA  =  Not  Available/Not  Applicable. 

**  =  Limits  established  12/20/95  for  TVHBTEX2.  KSH 


Analyst 


JL 


Approved 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 
Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

:  LCS1 032996 

Dilution  Factor  : 

Method  : 

Matrix  : 

Lab  File  No.  : 

LCS 

% 

Recovery 

1.00 

:  3/29/96 

602/8020 

:  3/29/96 

Water 

:  20.0 

TVB1 032801 4 

Cas 

Number 

LCS 

Concentration 

(ug/L) 

QC  Limit** 

%  Recovery 

Benzene 

71-43-2 

16.2 

81.0 

73  - 

113 

Toluene 

108-88-3 

16.9 

84.5 

78  - 

114 

Chlorobenzene 

108-90-7 

15.9 

79.5 

50  - 

150 

Ethyl  Benzene 

100-41-4 

16.1 

80.5 

80  - 

118 

m,p-Xylene 

108-38-3 

31.7 

79.3 

78  - 

116 

106-42-3 

ylene 

95-47-6 

17.6 

88.0 

79  - 

122 

♦ 

1 634-04-4 

14.1 

70.5 

50  - 

150 

1 ,3,5-Trimethylbenzene 

108-67-8 

16.5 

82.5 

50  - 

150 

1 ,2,4-Trimethylbenzene 

95-63-6 

17.2 

86.0 

50  - 

150 

1 ,2,3-Trimethylbenzene 

526-73-8 

21.5 

107.5 

50  - 

150 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

24.9 

124.5 

50  - 

150 

Surrogate  Recovery: 

NOTES:  m,p-xylene  =  40.0  ppb  spike. 

98% 

82  - 

115 

QUALIFIERS: 

E  «  Extrapolated  value.  Value  exceeds  that  of  the  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  as  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 
NA  =  Not  available/Not  analyzed. 


=  Limits  updated  2/9/96  for  TVHBTEX1 .  KSH 


Analyst 


Approved 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield  St. 
Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

:  LCS0331 96-BW 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

LCS 

% 

Recovery 

:  1.00 

:  3/31/96 

:  602/8020 

:  3/31/96 

:  Water 

:  20.0 

:  TVBX0330033 

Cas 

Number 

LCS 

Concentration 

(ug/L) 

QC  Limit** 

%  Recovery 

Benzene 

71-43-2 

19.2 

96.0 

73  - 

122 

Toluene 

108-88-3 

19.1 

95.5 

77  - 

125 

Chlorobenzene 

108-90-7 

18.2 

91.0 

82  - 

122 

Ethyl  Benzene 

100-41-4 

19.6 

98.0 

78  - 

126 

m,p-Xy!ene 

108-38-3 

38.9 

97.3 

78  - 

127 

106-42-3 

o-Xylene 

95-47-6 

19.2 

96.0 

77  - 

m 

MTBE 

1634-04-4 

NA 

NA 

50  - 

1 ,3,5-Trimethylbenzene 

108-67-8 

19.4 

97.0 

66  - 

135 

1 ,2,4-Trimethylbenzene 

95-63-6 

19.6 

98.0 

72  - 

121 

1 ,2,3-Trimethylbenzene 

526-73-8 

22.3 

111.5 

71  - 

121 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

19.6 

98.0 

58  - 

147 

Surrogate  Recovery: 

NOTES:  m,p-xylene  =  40.0  ppb  spike. 

104% 

70  - 

128 

QUALIFIERS: 

E  =  Extrapolated  value.  Value  exceeds  that  of  the  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 
NA  =Not  available/Not  analyzed. 

##  =  Limits  established  3/11/96  for  TVHBTEX2..KSH 


Analyst 


Approved 


Method  Blank  Number 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 
Method  Blank  Report 


GB040896 

Client  Project  No. 

722450.15 

4/8/96 

Lab  Project  No. 

96-0979 

4/8/96 

Dilution  Factor 

1.00 

Method 

RSKSOP-1 75 

Matrix 

Water 

Lab  File  No. 

GAS0408002 

Sample 

Cas  Number 

Concentration 

RL 

mg/L 

mg/ 

Methane 


74-82-8 


U 


0.002 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


A 

Sample  Number 

ESMP-8S 

Methane  Report  Form 

Client  Project  No. 

722450.15 

La^Sample  Number 

X21453 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS0408006 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

U 

0.002 

mperature 

73.2  F 

Saturation 

Meth 

2.4081 4E-05 

Injected 

0.5  ml 

Concentration 

'^^H/olume  of  Sample 

43  ml 

Concentration 

Meth 

7.57041  E-05 

H^RTspace  created 

4  ml 

in  Head  Space 

Methane  Area 

0.56  ug 

Atomic  weight(Methane) 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst- 


L hfMk  _ 

Approved 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

ESMP-9S 

Client  Project  No. 

722450.15 

Lab  Sample  Number 

X21454 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS0408007 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

U 

0.002 

nperature 

*t  Injected 

olume  of  Sample 
pace  created 
Methane  Area 


72.8  F  Saturation  Meth  _ 1 .02776E-05 

0.5  ml  Concentration 

43  ml  Concentration  Meth  _ 3.23337E-05 

_ 4_ml  in  Head  Space _ 

0.239  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst  ^Approved 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


^^VSample  Number 

MW-1138 

Client  Project  No. 

722450.15 

La^bample  Number 

X21456 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/27/96 

Dilution  Factor 

10.00 

Date  Received 

3/29/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS0408008 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


0.14 


0.02 


Tiperature  : 

73.3  F 

Saturation  Meth 

0.032590245 

.  Injected 

0.05  ml 

Concentration 

'^^B'olume  °f  Sample 

43  ml 

Concentration  Meth 

0.10243409 

HlS^space  created 

4  ml 

in  Head  Space 

Methane  Area  : 

75.787  ug 

Atomic  weight(Methane)  : 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0979.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


^^Psample  Number 

MW1 128 

Client  Project  No. 

722450.15 

Lab  Sample  Number 

X21457 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/27/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS0408009 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

0.121 

0.002 

nperature 

*t  Injected 

olume  of  Sample 
pace  created 
Methane  Area 


73.9  F  Saturation  Meth  _ 0.029275876 

0.5  ml  Concentration 

_ 43  ml  Concentration  Meth  _ 0.091913205 

_ 4_ml  in  Head  Space _ 

680.796  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst 


//Approved 


y 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


'Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


MW-1128 

X21 457Dup 

3/27/96 

3/29/96 

4/8/96 

4/8/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15 

96-0979 

1.00 

RSKSOP-1 75 
Water 

GAS040801 0 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ _ mg/L _ mg/L 

Methane  74-82-8  0.131  0.002 


nperature 

74.4  F 

Saturation 

Meth 

0.03171936 

Injected 

0.5  ml 

Concentration 

‘^^H/olume  of  Sample 

43  ml 

Concentration 

Meth 

0.099491375 

Heaa  space  created 

4  ml 

in  Head  Space 

Methane  Area 

737.618  ug 

Atomic  weight(Methane)  :  _ 16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

ESMP-4S 

Client  Project  No. 

722450.15 

Lab  Sample  Number 

X21459 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS040801 1 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

u 

0.002 

mperature 

Injected 

^^M/olume  of  Sample 
Head  space  created 
Methane  Area 


75.5  F  Saturation  Meth 

0.5  ml  Concentration 

43  ml  Concentration  Meth 

_ 4_ml  in  Head  Space _ 

3.351  ug 


0.000144101 


0.00045106 


Atomic  weight(Methane) 


16  g 


\ 


QUALIFIERS: 

E  =2  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

ESMP-2D 

Client  Project  No. 

722450.15 

Lab  Sample  Number 

X21465 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS040801 2 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

0.095 

0.002 

mperature 

74.7  F 

Saturation 

Meth 

0.023049814 

^^^nt  Injected 

0.5  ml 

Concentration 

^^VVolume  of  Sample 

43  ml 

Concentration 

Meth 

0.072257749 

Head  space  created 

4  ml 

in  Head  Space 

Methane  Area 

536.012  ug 

Atomic  weight(Methane) 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0979.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


^j^^Sampie  Number 

ESMP-5S 

Methane  Report  Form 

Client  Project  No. 

722450.15 

Lab  Sample  Number 

X21466 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS040801 3 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

U 

0.002 

iperature 

*t  Injected 

olume  of  Sample 
pace  created 
Methane  Area 


76.2  F  Saturation  Meth  3.98202E-05 

0.5  ml  Concentration 

43  ml  Concentration  Meth  _ 0.000124481 

_ 4_ml  in  Head  Space _ 

0.926  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0979.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Sample  Number 

ESMP-3S 

Client  Project  No. 

722450.15 

La^sample  Number 

X21467 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

Dilution  Factor 

1.00 

Date  Received 

3/29/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/8/96 

Matrix 

Water 

Date  Analyzed 

4/8/96 

Lab  File  No. 

GAS0408014 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


U 


0.002 


mperature 

75.1  F 

Saturation 

Meth 

0 

Injected 

0.5  ml 

Concentration 

I^^Holume  of  Sample 

43  ml 

Concentration 

Meth 

0 

H^Brspace  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst 


AF0979.XLS 


Evergreen  Analytical,  Inc. 

4036  Youngfield.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


RSK-175  Gas  Method 

Methane,  Ethane,  Ethene  Gas  Matrix  Spike  /  Matrix  Spike  Duplicate  Report 


ulient  Sample  No. 

ESMP-8S 

Client  Project  No. 

722450.15 

Lab  Sample  No. 

X21453 

Lab  Project  No. 

96-0979 

Date  Sampled 

3/28/96 

EPA  Method  No. 

RSKSOP-175 

Date  Received 

3/29/96 

Matrix 

Water 

Date  Prepared 

4/8/96 

Method  Blank 

GB040896 

Date  Analyzed 

4/8/96 

Lab  File  No*s. 

GAS040801 6,01 7 

E.A.  MS/MSD  Spike  Source  No. 

1723 

Compound 

Spike 

Added 

(ug) 

Sample 

Concentration 

(ug) 

MS 

Concentration 

(ug) 

MS 

%REC 

QC 

Limits 

%REC 

Methane  Gas 

500 

0 

291 

58 

40-89 

Compound 

Spike 

Added 

(ug) 

MSD 

Concentration 

(ug) 

MSD 

%REC 

RPD 

C 

Ur 

RPD 

1C  | 

nits 

%REC 

Methane  Gas 

500 

290 

58 

0.3 

0-24.4 

40-89 

RPD:  0  out  of  (1)  outside  limits. 

Spike  Recovery:  0  out  of  (2)  outside  limits. 

NOTES: 

*  =  Values  outside  of  QC  limits. 

NA  =  Not  analyzed/not  available 

Note:  The  Spike  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


Approved 


MS0979.XLS;  4/8/96 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


RSK-175  Gas  Method 
Methane  LCS  Report  Form 


LCS  No. 

Date  Prepared 
Date  Analyzed 
E.A.  LCS  Source  No. 


LCS040896 

4/8/96 

4/8/96 

1723 


EPA  Method  No. 
Matrix 

Method  Blank 
Lab  File  No. 


RSKSOP-1 75 
Water 
GB040896 
GAS0408005 


Compound 

Spike 

Added 

(ug) 

Method  Blank 
Concentration 
(ug) 

LCS 

Concentration 

(ug) 

LCS 

%REC 

QC 

Limits 

%REC 

Methane  Gas 

500 

0 

340 

68 

67-85 

Spike  Recovery:  _ 0  out  of  (1)  outside  limits. 


Note:  The  LCS  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


NOTES: 

*  =  Values  outside  of  QC  limits. 
NA  =  Not  analyzed/not  available. 


LCS0408.XLS;  4/8/96 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled  : 

3/27-28/96 

Client  Project  ID.  : 

722450.15020 

Date  Received  : 

3/29/96 

Lab  Project  Number  : 

96-0979 

Date  Prepared  : 

4/2/96 

Method 

: 

EPA  300.0 

Evergreen 

Date  Analyzed  : 

Client 

4/2/96 

Detection  Limit  : 

0.25  mg/L 

Dilution 

SamDle  # 

Sample  ID. 

Matrix 

Chloride 

mg/L 

Factor 

X21453 

ESMP-8S 

Water 

5.8 

1 

X21454 

ESMP-9S 

Water 

3.5 

1 

X21456 

MW-1138 

Water 

12.8 

1 

X21457 

MW-1128 

Water 

12.6 

1 

X21459 

ESMP-4S 

Water 

4.5 

1 

X21465 

ESMP-2D 

Water 

3.1 

1 

X21466 

ESMP-5S 

Water 

7.4 

1 

X21467  ESMP-3S 

Method  Blank  (4/2/96) 

Water  5.2 

<0.25 

Quality  Assurance 

1 

Spike  Amount 
(mg/L) 

Sample  Result 
(mg/L) 

Spike  Result 
(mg/L) 

%  Recovery 

X21535 

(96-0995) 

Matrix  Spike 

10.0 

6.6 

18.0 

114 

X21535 

(96-0995) 

Matrix  Spike  Dup 

10.0 

6.6 

17.9 

111 

MS/MSD  RPD  2.7 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed  • 

:  3/27-28/96 
:  3/29/96 
:  4/2/96 
:  4/2/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

722450.15020 

96-0979 

EPA  300.0 

0.25  mg/L 

Evergreen 
SamDle  # 

Client 
SamDle  ID. 

Matrix 

Sulfate  mo/L 

Dilution 

Factor 

X21453 

ESMP-8S 

Water 

30.6 

1 

X21454 

ESMP-9S 

Water 

15.3 

1 

X21456 

MW-1138 

Water 

29.5 

1 

X21457 

MW-1128 

Water 

29.8 

1 

X21459 

ESMP-4S 

Water 

23.1 

1 

X21465 

ESMP-2D 

Water 

44.8 

5 

X21466 

ESMP-5S 

Water 

77.8 

10 

X21467  •  ESMP-3S 

Method  Blank  ’  (4/2/96) 

Water 

14.2 

<0.25 

1 

Quality  Assurance 


SDike  Amount 
(mg/L) 

SamDle  Result 
(mg/L) 

SDike  Result 
(mg/L) 

%  Recovery 

X21535 

(96-0995)  Matrix  Spike  1 0.0 

0.33 

10.3 

100 

X21535 

(96-0995)  Matrix  Spike  Dup  10.0 

0.33 

10.1 

97 

MS/MSD  RPD 

2.5 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 

:  3/27-28/96 

Client  Project  ID. 

:  722450.15020 

Date  Received 

:  3/29/96 

Lab  Project  Number 

:  96-0979 

Date  Prepared 

:  4/2/96 

Method 

:  EPA  300.0 

Date  Analyzed 

:  4/2/96 

Detection  Limit 

:  0.056  mg/L 

Evergreen 

Client 

Dilution 

Sample  # 

SamDle  ID. 

Matrix 

Nitrate-Nm 

mg/L 

Factor 

X21453 

ESMP-8S 

Water 

0.28 

1 

X21454 

ESMP-9S 

Water 

0.12 

1 

X21456 

MW-1138 

Water 

<0.056 

1 

X21457 

MW-1128 

Water 

<0.056 

1 

X21459 

ESMP-4S 

Water 

<0.056 

1 

X21465 

ESMP-2D 

Water 

0.064 

1 

X21466 

I 

ESMP-5S 

Water 

0.059 

1 

X21467 

ESMP-3S 

Water 

<0.056 

1 

Method  Blank  (4/2/96) 

<0.056 

Quality 

Assurance  * 

Spike  Amount 

Sample  Result 

Spike  Result 

%  Recovery 

(mg/L) 

(mg/L) 

(mg/L) 

X21535 

(96-0995) 

Matrix  Spike  1 0.0 

<0.25 

9.8 

98 

X21535 

(96-0995) 

Matrix  Spike  Dup  1 0.0 

<0.25 

9.9 

99 

MS/MSD  RPD  1 .3 


« 


m 


Quality  assurance  results  reported  as  Nitrate  (N03). 

Samples  re-analyzed  outside  of  holding  time  due  to  instrument  problems. 

In  the  initial  and  re-analysis,  no  nitrite  was  detected.  This  would  indicate  that 
no  conversion  between  N02  and  N03  occured  prior  to  re-analysis.  /> 

-  V-f  V 

/ ///  Analyst  ^Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/27-28/96 
:  3/29/96 
:  4/2/96 
:  4/2/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

:  722450.15020 
:  96-0979 
:  EPA  300.0 
:  0.076  mg/L 

Evergreen 

SamDle  # 

Client 

SamDle  ID. 

Matrix 

Nitrite-Nni  ma/L 

Dilution 

Factor 

X21453 

ESMP-8S 

Water 

<0.076 

1 

X21454 

ESMP-9S 

Water 

<0.076 

1 

X21456 

MW-1138 

Water 

<0.076 

1 

X21457 

MW-1 1 28 

Water 

<0.076 

1 

X21459 

ESMP-4S 

Water 

<0.076 

1 

X21465 

ESMP-2D 

Water 

<0.076 

1 

X21466 

ESMP-5S 

Water 

<0.076 

1 

X21467  ESMP-3S 

Method  Blank  (4/2/96) 

Water 

<0.076 

<0.076 

1 

Quality  Assurance  * 

Soike  Amount 
(mg/L) 

SamDle  Result 
(mg/L) 

Soike  Result 
(mg/L) 

%  Recovery 

X21535 

(96-0995) 

Matrix  Spike  1 0.0 

<0.25 

10.0 

100 

X21535 

(96-0995) 

Matrix  Spike  Dup  1 0.0 

<0.25 

9.6 

96 

MS/MSD  RPD 

3.7 

*  =  Quality  assurance  results  reported  as  Nitrite  (N02). 

11 1  =  Samples  re-analyzed  outside  of  holding  time  due  to  instrument  problems. 
In  the  initial  and  re-analysis,  no  nitrite  was  detected. 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Analysis  Report 


Date  Sampled 

:  3/27/96 

Client  Project  ID. 

722450.15020 

Date  Received 

:  3/29/96 

Lab  Project  Number 

96-0979 

Date  Prepared 

:  4/1/96 

Method 

EPA  310.1 

Date  Analyzed 

:  4/1/96 

Detection  Limit 

5.0  mg  CaC03/L 

Evergreen 
Sample  # 

Client 

SamDle  ID. 

Matrix 

Total 

Alkalinitv  (ma  CaCOa/L) 

Dilution 

Factor 

X21457 

MW-1128 

Water 

187 

1 

ethod  Blank 


(4/1/96) 


<5.0 


Quality  Assurance 


Reference 

True  Value 
(mgCaC03/L) 

Result 

(mgCaC03/L) 

%  Recovery 

ERA  Alkalinity  Lot  # 
0814-95-02 

120 

125 

104 

Analyst 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Total  Organic  Carbon 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  3/27/96 
:  3/29/96 
:  4/1/96 
:  4/1/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

722450.15020 

96-0979 

EPA  415.1 

1 .0  mg  C/L 

Evergreen 
SamDle  # 

Client 
SamDle  ID. 

Matrix 

TOC  mg  C/L 

Dilution 

Factor 

X21457 

MW-1 1 28 

Water 

2.5 

1 

X21457 

Dup 

MW-1128 

Dup 

Water 

2.8 

1 

Method  Blank  (4/1/96) 


<1.0 


HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1956 
4630  Indiana  Street  •  Golden,  CO  80403 


ON-CLP  ANALYSIS  RESULTS 


e: 

Lab  Name: 
Contact: 
Sample  Matrix: 


04/09/96 
Huffman  Labs 
Sue  Zeller 
solid 


Client:  Evergreen  Analytical 
Contact:  Patty  McClellan 
Huffman  Lab  #:  136896 


Client  Lab 

Smp#  ID  # 

Element/  Dilution 

Compound  Factor 

Results 

Units 

Prep 

Date 

Analysis 

Date 

Sample 
Size  (g) 

Method 

n 

Instrument 

ID 

Ess4-{9'-i  o*)  13689601 

TC 

NA 

0.12 

% 

NA 

04/03/96 

0.421 

Laco  CR1 2 

#7 

ess4-(9-io-)  13689601 

TC 

NA 

0.10 

% 

NA 

04/03/96 

0.898 

L»co  CR12 

» 1 

ESS18-9-9.5’  13689602 

TC 

NA 

0.11 

% 

NA 

04/03/96 

0.836 

Leco  CRT  2 

#7 

ESS25-4-6.5  13689603 

TC 

NA 

0.06 

% 

NA 

04/03/96 

0.946 

Leco  CRT  2 

#7 

ess26-8*i  o  13689604 

TC 

NA 

1.18 

% 

NA 

04/03/96 

0.981 

Leco  CR1 2 

#7 

ESS4-19--10)  13689601 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.125 

C0U-02 

#2 

ESS4-{9M0*1  13689601 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.437 

C0U-02 

#2 

essi  8-9’-9.5'  13689602 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.338 

COU-02 

*2 

ESS25-4-6.5  1  36  8  9  6  03 

CC 

NA 

<0.02 

% 

NA 

04/05/96 

0.356 

COLM32 

#2 

ESS26-8-1  o  13689604 

CC  .  NA 

7‘ 

<0.02 

%  NA 

OdiusVtfi  resulr 

04/05/96 

0.523 

COU-02 

#2 

ess4-(9'-ioi  13689601 

TOC 

NA 

0.12 

% 

NA 

NA 

NA 

by  c*Jc 

NA 

ess4-(9-io-|  13689601 

TOC 

NA 

0.10 

% 

NA 

NA 

NA 

by  calc 

NA 

Essi8-9--9.5-  13689602 

TOC 

NA 

0.11 

% 

NA 

NA 

NA 

by  calc 

NA 

ESS25-4-6.5  13689603 

TOC  11.1/ 

NA 

0.06 

%  c.oi 

NA 

NA 

NA 

by  calc 

NA 

ESS26-8-io  13689604 

TOC  1>0l 

NA 

1.18 

%  t.  2-S 

NA 

NA 

NA 

by  calc 

NA 

| Samples  analyzed  and  results  reported  on  as  as  received  basis. 

Soil  samples  are  not  homogeneous. 

Values  reported  below  Detection  Limits  are  for  reference  only. 

TC  detection  limit  =  0.05% 

CC  detection  limit  =  0.02% 

TOC  detection  limit  =  0.05% 


Page  1 


HUFFMAN 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1936 
4630  Indiana  Street  *  Golden.  CO  80403 


NON-CLP  ANALYSIS  RESULTS 
LABORATORY  CONTROL  STANDARD 


Date: 

Lab  Name: 
Contact: 


04/09/96  Client:  Evergreen  Analytical 

Huffman  Labs  Contact:  Patty  McClellan 

Sue  Zeller  Huffman  Lab  #:  136896 


LABORATORY  CONTROL  STANDARD 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

# 

Instrument 

ID 

LCS 

BN  4851 

TC 

3.35 

3.32 

99 

% 

04/03/96 

Loco  CR12 

#7 

LCS 

BN  4056 

CC 

11.33 

11.3 

100 

% 

04/05/96 

C0U-02 

#2 

SPIKE  RECOVERY 

Lab 

Source 

Element/ 

True 

Found 

%  R 

Units 

Method 

Instrument 

ID  # 

Compound 

Value 

Value 

Date 

# 

ID 

SPIKE 

BN  4712 

TC 

12120 

11875 

98 

ug  C 

04/03/96 

Laco  CR12 

#7 

SPIKE  DUP 

BN  4712 

TC 

12240 

12315 

101 

ug  C 

04/03/96 

Leco  CR1 2 

#7 

SPIKE 

BN  4712 

CC 

817 

902 

110 

ug  C 

04/05/96 

COU-02 

#2 

SPIKE  DUP 

BN  4712 

CC 

830 

917 

110 

ug  C 

04/05/96 

C0U-02 

#2 

Page  2 


LABORATORIES,  INC. 

Quality  Analytical  Services  Since  1936 
4630  Indiana  Street  •  Golden.  CO  80403 


ON-CLP  QA/QC  ANALYSIS  RESULTS 
iTIAL  AND  CONTINUING  CALIBRATION  VERIFICATION 


Date: 

Lab  Name: 
Contact: 


04/09/96 
Huffman  Labs 
Sue  Zeller 


Client: 
Contact: 
Huffman  Lab  #: 


Evergreen  Analytical 
Patty  McClellan 
136896 


INITIAL  CALIBRATION 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

n 

instrument 

ID 

ICS 

BN  4712 

TC 

12.00 

11.87 

99 

% 

04/03/96 

Uco  CRT  2 

#7 

ICS 

BN  4712 

CC 

12.00 

11.90 

99 

% 

04/03/96 

COU-02 

#2 

Slope  = 
Intercept  = 

NA 

NA 

Single  point  calibrations  for  this  test. 

95%  Correlation  Coefficient  =  NA 


CONTINUING  CALIBRATION  VERIFICATION 


Lab 

ID  # 

Source 

Element/ 

Compound 

True 

Value 

Found 

Value 

%  R 

Units 

Date 

Method 

n 

instrument 

ID 

CCS 

BN  4712 

TC 

12.00 

11.88 

99 

% 

04/03/96 

loco  CR1 2 

Ul 

CCS 

BN  4712 

TC 

12.00 

11.90 

99 

% 

04/03/96 

Leco  CR12 

ni 

CCS 

BN  4712 

CC 

12.00 

11.90 

99 

% 

04/05/96 

COU-02 

# 2 

Evergreen  Analytical  Sample  Log  Sheet 

Date(s)  Sampled:  03/28.29/96  COC 


Project  #  96-0995 


Date  Due:  04/08/96-UST 

04/15 /96-OTHERS 


e  Received:  03/30/96  0900 


t  Project  I.D. 


EAKER  722450.15020 


Client:  PARSONS  ENGINEERING  SCIENCE.  INC. 

Address:  1700  BROADWAY  SUITE  900 _ 

DENVER.  CO  80290 _ 

Contact:  TODD  HERRINGTON _ 

Phone  #831-8100 _  Pax  #831-8208 _ 

Special  Invoicing/Billing _ 


Holding  Time(s):  3/30.31-NQ?.NQ,. 

4/11, 12-BTEX, TVH, METHANE, ALK. 
_  Rush  STANDARD 


Cooler  Return  5.00 _ 

E.A.  Cooler  #  N/A _ 

Airbill  #  FEDEX  7221153730 
Client  P.O.  _ 


Special  Instructions  -4-CHLOROBENZENE .  TMB '  s  t  TeMB. 


Lab 

ID  # 

Client 

ID# 

Anal vs is 

Mtx 

Btl 

Loc 

X21535A-D 

TW-1105 

BTEX+.TVH 

W 

40V 

2 

X21540A-D 

ESMP23-D 

BTEX+.TVH 

W 

40V 

2 

X21541A-D 

ESMP6-S 

BTEX+.TVH 

W 

40V 

2 

X*' 1  542A-D 

ESMP-19 

BTEX+ . TVH 

W 

40V 

2 

^  <^3A-D 

ESMP-22 

BTEX+ . TVH 

W 

40V 

2 

X^^)A 

TRIP  BLANK 

BTEX+.TVH 

W 

40V 

2 

X21536A 

ESSB28— 8-10 

s 

4WM 

2 

X21537A 

ESSB27-8 . 5-10 

BTEX+.TVH  (%  MOISTURE) 

s 

4WM 

2 

X21538A 

ESSB29-7-8 . 5 

iBB— 11 

s 

4WM 

2 

X21539A 

ESSB29-8 . 5-10 .25 

s 

4WM 

2 

X21545A/B 

ES-SW-1 

BTEX+ 

w 

40V 

2 

X21547A/B 

ES-SW-2 

BTEX+ 

w 

40V 

2 

X21549A/B 

ES-SW-3 

BTEX+ 

w 

40V 

2 

X21544A 

ES-SED-1 

s 

4WM 

2 

X21546A 

ES-SED-2 

BTEX+  (%  MOISTURE) 

s 

4WM 

2 

X21548A 

ES-SED— 3 

— 

s 

4WM 

2 

X21534A/B 

TW-1108 

BTEX+. DENSITY 

OIL 

40V 

10 

X21535F-H 

TW-1105 

METHANE 

w 

40V 

2 

X21540F-H 

ESMP23-D 

METHANE 

w 

40V 

2 

X21541F-H 

ESMP6-S 

METHANE 

w 

40V 

2 

R= Sample  to  be  returned 


GC/MS 


GC 

SxRec 


X 

C 


Metals 
QA/QC  C 


Wet  Chem  X_  HPLC  _ 

Acctg  C  File  Prig 

Custodian/Date 


Page  l  of  2  Page(s) 


Lab 
ID  # 


Client 

ID# 


Analysis 


Mtx  Btl  Loc 


X21542F-H 

ESMP-19 

METHANE 

W 

40V 

2 

X21543F-H 

ESMP-22 

METHANE 

W 

40V 

2 

X21535E 

TW-1105 

Cl"  .no7.no7.so1 

W 

125P 

A3 

X21540E 

ESMP23-D 

Cl"  .  N07 .  NO, .  SO, 

W 

125P 

A3 

X21541E 

ESMP6-S 

Cl”  .  N07  ,NO, ,  SO,, 

W 

125P 

A3 

X21542E 

ESMP-19 

Cl”  .NO-,.  NO,.  SO, 

W 

125P 

A3 

X21543E 

ESMP-22 

C1".N07.N07.S01 

W 

125P 

A3 

X21535I 

TW-1105 

ALKALINITY 

W 

125P 

A3 

R=Sample  to  be  returned 


Page  2  of  2  Pages 
Project  #  96-0995 
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Evergreen  Analytical  Sample  Receipt/Check-in  Record 
Date  &  Time  Rec'd:  3"'^°"^  shipped  Via:  SX  '?2J?//S'37Q 


Client  :  £/L£&&UA  L  > _ 

Client  Project  ID(s)  :  ~Z2_2-  ^ 

EAL  roject  #(s):96 z_099_Sl _  EAL  Cooler 

Cooler#  1  _  _  _ 

Ice  packs  55  N  Y  N  Y  N  Y  N 
Temperature  °C  ~7  _ _  _ 


(Airbill  #  if  applicable) 


Cooler# 
Ice  packs 


Temperature  #C 


EAL  Cooler (s) : 


1.  Custody  seal(s)  present:  _ 

Seals  on  cooler  intact  _ 

Seals  on  bottle  intact  _ 

2.  Chain  of  Custody  present: 

3.  Samples  Radioactive:  (Comment  on  coc  ir>o.5mr/ii)  _ 

4.  Containers  broken  or  leaking:  (Comment  on  coca- y>  _ 

5.  Containers  labeled: 

6.  COC  agrees  w/  bottles  received:  (Comment on coc if nj 

7.  COC  agrees  w/  labels:  (Comment  on  coc  itn) 

3.  Headspace  in  vials-waters  only:  (Comment  on  coc  if  y>  _ 

9.  VOA  samples  preserved: 

10.  pH  measured  on  metals,  cyanide  or  phenolics*: _ 

List  discrepancies_ _ _ 

*Non-EAL  provided  containers  only,  water  samples  only. 


11.  Metal  samples  present: 

Total  _ _  ,  Dissolved  _ 

D  or  PD  to  be  filtered: 
T,TR,D,PD  to  be  Preserved: 

12.  Short  holding  times:  . 

Specify  parameters 


13.  Multi-phase  sample (s)  present: 

14.  COC  signed  w/  date/time: 

Comments : _ 


TCLP 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MEB10401 96B 

4/1/96 

50.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450.15020 

96-0995 

MEOH 

TVBX0401023 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

U 

20 

Toluene 

108-88-3 

4/2/96 

U 

20 

Chlorobenzene 

108-90-7 

4/2/96 

U 

20 

Ethyl  Benzene 

100-41-4 

4/2/96 

U 

20 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

U 

20 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

U 

20 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

U 

20 

1 ,2,3-TrimethyIbenzene 

526-73-8 

4/2/96 

U 

20 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

u 

25 

FID  Surrogate  Recovery: 


PID  Surrogate  Recovery: 


103% 


50%-1 32% 


72%-1 1 8% 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


t 


Analyst 


Approved 


TVBP0995.XLS;  4/4/96;  14 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 

:  MEB1040196B  Client  Project  Number  :  722450.15020 

:  4/1/96  Lab  Project  Number  :  96-0995 

:  125  Matrix  :  MEOH 

Lab  File  Number  :  TVB1 0331 039 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

u 

12.5 

mg/kg 

Benzene 

71-43-2 

4/1/96 

u 

50 

ug/kg 

Toluene 

108-88-3 

4/1/96 

u 

50 

ug/kg 

Chlorobenzene 

108-90-7 

4/1/96 

u 

50 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

50 

. ug/kg 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

. u" 

50 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

u 

50  1 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

u 

50 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

u 

50 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

. 488-23-3 . 

. . 

63 

ug/kg 

“ID  Surrogate  Recovery: 
Surrogate  Recovery: 


105% 

Toi‘% 


50%-1 32% 
*72%"118%* 


as:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


(Limits) 

(Limits) 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  -  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  -  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBX0995.XLS;  4/8/96:  1 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


MB0401 96 
3/30/96 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450.15020 

96-0995 

WATER 

TVBX0330061 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/1/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

4/1  /96 

u 

0.4 

ug/L 

Chlorobenzene 

1 08-90-7 

4/1  /96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/1  /96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1  /96 

u 

0.5 

ug/L 

■■ 

FID  Surrogate  Recovery:  98%  70%-130%  (Linr 

PID  Surrogate  Recovery:  96%  70%-128% 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0995.XLS:  4/4/96;  1 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


MB040296B 

4/2/96 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450.15020 

96-0995 

WATER 

TVBX0401031 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/2/96 

U 

6.4 

ug/L 

Chlorobenzene 

108-90-7 

4/2/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/2/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/2/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

u 

0.5 

ug/L 

)  Surrogate  Recovery: 


urrogate  Recovery: 


101% 


70%-1 30%  (Limits) 


70%-t  28%  (Limits) 


Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  -  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBP0995.XLS;  4/4/96;  15 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MB1 040296 
4/2/96 
1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number 


722450. 1 5020 
96-0995 
WATER 
TVB1 0331 068 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/2/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

4/2/96 

U 

0.4  1 

ug/L 

Toluene 

108-88-3 

4/2/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/2/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

1 00-41 -4 

4/2/96 

u 

6.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8  1 

4/2/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3  ] 

4/2/96 

u 

6.5  1 

ug/L 

FID  Surrogate  Recovery: 
PiD  Surrogate  Recovery: 


102% 

94% 


70%-1  21  % 
82%-il  5% 


(Lirrr-  ^ 

(Of 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBX0995.XLS;  4/8/96;  14 


Method  Blank  Number 
Date  Prepared 
Dilution  Factor 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 

:  MB1 040396  Client  Project  Number  :  722450.15020 

:  4/3/96  Lab  Project  Number  :  96-0995 

:  1.0  Matrix  :  WATER 

Lab  File  Number  :  TVB1 0402033 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/3/96 

u 

6.4 

ug/L 

Toluene 

108-88-3 

4/3/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/3/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/3/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/3/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

u 

0.4 

ug/L 

1  ,2,4-Trimethylbenzene 

95-63-6 

4/3/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

. 526-73-8 . 

4/3/96 

u 

0.4 

. ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3“ 

4/3/96 

u 

. . 0.5 . 

ug/L 

MD  Surrogate  Recovery: 
<5  Surrogate  Recovery: 


106% 
"96% . 


70%-1 21  %  (Limits) 
. 82%-i  1 5% . (Limits)" 


s:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 

Analyst 


TVBX0995.XLS;  4/8/96;  15 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  : 

Lab  Sample  Number  : 

Date  Sampled  : 

Date  Received  : 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor  : 

TW-1108 

X21534 

3/28/96 

3/30/96 

4/2/96 

500,000 

500,000 

Client  Project  Number  : 

Lab  Project  Number  : 

Matrix  : 

Lab  File  Number(s)  : 

Method  Blank  : 

722450.15020 

96-0995 

OIL 

TVBX0401037 

MEB1040196B 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

9,900,000 

200,000 

ug/kg 

Toluene 

108-88-3 

4/2/96 

57,000,000 

200,000 

ug/kg 

Chlorobenzene 

108-90-7 

4/2/96 

U 

200,000 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

1 2,000,000 

200,000 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

59,000,000 

200,000 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

7,000,000 

200,000 

ug/kg 

1 ,2,4-TrimethyIbenzene 

95-63-6 

4/2/96 

23,000,000 

200,000 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

6,600,000 

200,000 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

3,600,000 

250,000 

ug/k" 

FID  Surrogate  Recovery: 

NA 

50%-1 32% 

JLiragMl 

PID  Surrogate  Recovery: 

102% 

72%-1 18% 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBP0995.XLS:  4/4'96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


TW-1105 

X21535 

3/28/96 

3/30/96 

4/1,2/96 

100 

100  &  1000 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0995 

WATER 

TVBX0401 01 9,34 
MB0401  96 
MB040296B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

.... 

4/2/96 

200 

10 

mg/L 

Benzene 

71-43-2 

4/2/96 

23000 

400 

ug/L 

Toluene 

108-88-3 

4/2/96 

44000 

400 

ug/L 

Chlorobenzene 

108-90-7 

4/2/96 

U 

40 

ug/L 

Ethyl  Benzene 

100-41-4 

4/2/96 

2900 

40 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/2/96 

15000 

40 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

640 

40 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

2300 

40 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

740 

40 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

260 

50 

ug/L 

fl^Surrogate  Recovery:  99%  70%-130%  (Limits) 

f^Bburrogate  Recovery:  101%,  97%  70%-128%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

VH  =  Total  Volatile  Hydrocarbons. 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESSB28-8-10 

X21536 

3/28/96 

3/30/96 

4/1/96 

500 

500 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15020 

96-0995 

SOIL 

TVB10331052 

MEB1040196B 

YES 

24.79% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/2/96 

1100 

66 

mg/kg 

Benzene 

71-43-2 

4/2/96 

6700 

. 266 . 

ug/kg 

Toluene 

108-88-3 

4/2/96 

40000 

266 

ug/kg 

Chlorobenzene 

108-90-7 

4/2/96 

u 

266 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

14000 

266 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

70000 

266 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

14000 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

4“i6’6o 

. 266” . 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

14000 

266 . 

BtobB 

1 ,2,3,4-Tetramethylbenzene 

. 488-23-3 . 

4/2/96 

9100 

.......  — 

ug/kg 

mmm 

FID  Surrogate  Recovery:  102%  65%-129%  (Lin^ 

PID  Surrogate  Recovery:  91%  65%-129%  (L^BI 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


£ 


Approved 


TVBX0995.XLS:  4/8 '96:  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


ent  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


ESSB27-8.5-1 0 

X21537 

3/28/96 

3/30/96 

4/1/96 

500 

500 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15020 

96-0995 

SOIL 

TVB10331053 

MEB1040196B 

YES 

22.48% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

4/2/96 

380 

64 

mg/kg 

Benzene 

71-43-2 

4/2/96 

2800 

258 

ug/kg 

Toluene 

108-88-3 

4/2/96 

14000 

258 

ug/kg 

Chlorobenzene 

108-90-7 

4/2/96 

U 

258 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

5000 

258 

ug/kg 

Total  Xylenes  (m#p,o) 

1330-20-7 

4/2/96 

26000 

258 

ug/kg 

1,3, 5-Trimethyl  benzene 

108-67-8 

4/2/96 

3600 

258 

ug/kg 

1 ,2,4-Trimethylbenzene 

. 95-63-6 . . . 

4/2/96 

. 15000 . 

258 

ug/kg 

1, 2, 3-Tr  i  m  ethyl  benzene 

526-73-8 

4/2/96 

5800 

258 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

. '2800 . 'J 

322 

ug/kg 

^rlD  Surrogate  Recovery: 

103% 

65%-1 29% 

(Limits) 

HkSurrogate  Recovery: 

92% 

65%-1 29% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


d 


Analyst 


Approved 


TVBX0995.XLS;  4/8/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESSB29-7-8.5 

X21538 

3/28/96 

3/30/96 

4/3/96 

1250 

1250 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15020 

96-0995 

SOIL 

TVB1 0402047 
MEB1040196B 
YES 
12.71% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/3/96 

3200 

143 

mg/kg 

Benzene 

71-43-2 

4/3/96 

U 

573 

ug/kg 

Toluene 

108-88-3 

4/3/96 

67000 

573 

ug/kg  j 

Chlorobenzene 

108-90-7 

4/3/96 

1200 

573 

ug/kg  j 

Ethyl  Benzene 

100-41-4 

4/3/96 

35606 

573 

ug/kg  j 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/3/96 

1 80000 

573 

ug/kg  | 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/3/96 

53000 

573 

ug/kg  j 

1 ,2,4-T  rimethylbenzene 

. . 

4/3/96 

150000 

’573 . 

ug/kg  : 

1 ,2,3-Trimethylbenzene 

526-73-8  1 

4/3/96 

58666 

573""" . 

ug/kg  ‘ 

!/2/..?/±Ie.t;amethy,benzene 

488-23-3 

. 4/3/96 . 

. 47666 . 

. "716 

ug/kg 

1 

FID  Surrogate  Recovery:  104%  65%-129%  (Lii^i  ! 

PID  Surrogate  Recovery:  92%  65%-129%  1 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


/ 


Analyst 


'iX 


Approved 


TVBX0995.XLS;  4/8/96;  4 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


nt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESSB29-8.5-1 0.25 

X21539 

3/28/96 

3/30/96 

4/3/96 

2500 

2500 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15020 

96-0995 

SOIL 

TVB1 0402048 
MEB1040196B 
YES 

17.95% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

4/3/96 

7600 

305 

mg/kg 

Benzene 

71-43-2 

4/3/96 

13000 

1219 

ug/kg 

Toluene 

108-88-3 

4/3/96 

250000 

1219 

ug/kg 

Chlorobenzene 

108-90-7 

4/3/96 

3400 

1219 

ug/kg 

Ethyl  Benzene 

100-41-4 

'4/3/96 

98000 

1219 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/3/96 

470000 

1219 

ug/kg 

1 ,3,5-Trimethylbenzene 

i  08-67-8 

4/3/96 

T66066 

1219 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

. 4/3/96"““' 

. 306666 

_ 1219 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/3/96 

166666 

1219 . 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

. 4/3/96 . 

69000 

1623 

ug/kg 

.-‘ID  Surrogate  Recovery: 
m  urrogate  Recovery: 


104% 

93% 


65%-1 29%  (Limits) 
65%-1 29% . (Limits)* 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBX0995.XLS;  4/8/96;  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESMP23-D 

X21540 

3/29/96 

3/30/96 

4/1,2/96 

50.0 

50  &  100 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 
96-0995 
WATER 
TVBX0401 020,35 
MB040196 
MB040296B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

4/2/96 

32 

5.0 

mg/L 

Benzene 

71-43-2 

4/2/96 

11000 

40 

ug/L 

Toluene 

108-88-3 

4/2/96 

170 

40 

ug/L 

Chlorobenzene 

108-90-7 

4/2/96 

U 

20 

ug/L 

Ethyl  Benzene 

100-41-4 

4/2/96 

860 

20 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

120 

20 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

u 

20 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

U 

20 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

u 

20 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

42 

25 

ug/L 

1 

FID  Surrogate  Recovery:  101%  70%-130%  (Lintt^l 

PID  Surrogate  Recovery:  102%,  100%  70%-128%  (L^^Rj 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBP0995.XLS;  4/4/96;  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESMP6-S 

X21541 

3/29/96 

3/30/96 

4/1/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 
96-0995 
WATER 
TVBX0401007 
MB0401 96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

1.8 

0.4 

ug/L 

Toluene 

1 08-88-3 

4/1/96 

2.2 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/1/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1  /96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

u 

0.5 

ug/L 

Ik 


urrogate  Recovery; 

100% 

70%-130% 

(Limits) 

urrogate  Recovery: 

102% 

70%-128% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

"VH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBP0995.XLS:  4/4/96;  5 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ESMP-19 

Client  Project  Number 

X21542 

Lab  Project  Number 

3/29/96 

Matrix 

3/30/96 

Lab  File  Number(s) 

4/1/96 

Method  Blank 

1.0 

1.0 

722450.15020 

96-0995 

WATER 

TVBX0401008 

MB040196 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

2.0 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

23 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

5.6 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

1.7 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

2.5  l 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/1/96 

8.9 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

7.8 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

13 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

4.1 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

14 

0.5 

ug/L 

FID  Surrogate  Recovery:  102%  70%-130%  (Ligri^^j 

PID  Surrogate  Recovery:  1U3%  70%-l2U% 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 


RL  —  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 
PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 
TVH  =  Total  Volatile  Hydrocarbons. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


lent  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


ESMP-22 

X21543 

3/29/96 

3/30/96 

4/1 ,2/96 

50 

50  &  200 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 

96-0995 

WATER 

TVBX0401 02 1 ,36 

MB040196 

MB040296B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/2/96 

83 

5.0 

mg/L 

Benzene 

71-43-2 

4/2/96 

11000 

80 

ug/L 

Toluene 

108-88-3 

4/2/96 

11000 

80 

ug/L 

Chlorobenzene 

108-90-7 

4/2/96 

U 

20 

ug/L 

Ethyl  Benzene 

100-41-4 

4/2/96 

840 

20 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/2/96 

7800 

20 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

510 

20 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

1700 

20 

ug/L 

1,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

510 

20 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

160 

25  ! 

ug/L 

Surrogate  Recovery: 


102% 


70%-1 30%  (Limits) 


urrogate  Recovery: 


104%,  101% 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  »  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 

Analyst 


Approved 


TVBP0995.XLS;  4/19/96;  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ES-SED-1 

X21544 

3/29/96 

3/30/96 

4/2/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


722450.15020 

96-0995 

SOIL 

TVB1 040201 2 
MB1 040296 
NO 

35.13% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

U 

0.6 

Toluene 

108-88-3 

4/2/96 

19 

0.6 

Chlorobenzene 

108-90-7 

4/2/96 

U 

0.6 

Ethyl  Benzene 

100-41-4 

4/2/96 

U 

0.6 

Total  Xylenes  (m,p,o) 

1 330-20-7 

. 4/2/96 . 

U 

. 0.6 . 

1 ,3,5-TrimethyIbenzene 

108-67-8 

. 4/2/96 . 

U 

0.6 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

U 

0.6 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

. IT 

0.6 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 . 

4/2/96 

0 

O'g  “ 

Units 


NA 


ug/kg 


ug/kg 


ug/kg 


FID  Surrogate  Recovery: 


PID  Surrogate  Recovery: 


50%-132%  (Lir 


72%-1 1 8%  ( 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 


TVBX0995.XLS;  4/8/96;  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


ES-SW-1 

Client  Project  Number 

X21545 

Lab  Project  Number 

3/29/96 

Matrix 

3/30/96 

Lab  File  Number(s) 

4/2/96 

Method  Blank 

1.0 

1.0 

722450.15020 

96-0995 

WATER 

TVBX0401032 

MB040296B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/2/96 

0.5 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/2/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/2/96 

"u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/2/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/2/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

u 

0.5 

ug/L 

l^^fcBurrogate  Recovery:  NA  70%-130%  (Limits) 

^^^Purrogate  Recovery:  99%  70%-1 28%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

~VH  =  Total  Volatile  Hydrocarbons. 


■K. 


Analyst 


A- 


Approved 


TVBP0995.XLS;  4/17/96;  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 

ES-SED-2 

Client  Project  Number 

Lab  Sample  Number 

X21546 

Lab  Project  Number 

Date  Sampled 

3/29/96 

Matrix 

Date  Received 

3/30/96 

Lab  File  Number(s) 

Date  Prepared 

4/2/96 

Method  Blank 

FID  Dilution  Factor 

1.0 

Soil  Extracted? 

PID  Dilution  Factor 

1.0 

Soil  Moisture 

722450.15020 

96-0995 

SOIL 

TVB1 0402006 
MB1 040296 
NO 

43.90% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

U 

0.7 

ug/kg 

Toluene 

108-88-3 

4/2/96 

5.9 

6.7 

ug/kg 

Chlorobenzene 

1 08-90-7 

4/2/96 

U 

6.7 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

U 

6.7 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96 

1.4 

6.7  1 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8  ] 

. 4/2/96 . 

U 

0.7 

. ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6  1 

— . 

U 

0.7 

ug/kg 

1 ,2,3-TrimethyIbenzene 

526-73-8 

4/2/96 

U 

0.7 

. ug/kg 

1 ,2,3,4-Tetramethylbenzene 

. 488-23-3 . 

_ 4/2/96 

0 

6.9 . 

ug/kg 

FID  Surrogate  Recovery: 

NA 

50%-132% 

<Lirr —  . 

PID  Surrogate  Recovery: 

38% 

* 

72%-1 18% 

JMI 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  Surrogate  recovery  was  low.  The  sample  was  re-analyzed  with  similar  surrogate  results. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBX0995.XLS;  4/8/96;  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ES-SW-2 

X21547 

3/29/96 

3/30/96 

4/1/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 
96-0995 
WATER 
TVBX0401009 
MB0401 96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/1/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

U 

0.5 

ug/L 

is 


Surrogate  Recovery: 


urrogate  Recovery: 


102% 


70%-l 30%  (Limits) 


70%-1 28%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


'sn 


Analyst 


r 


Approved 


TVBP0995.XLS;  4/17/96;  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


ES-SED-3 

Client  Project  Number 

X21548 

Lab  Project  Number 

3/29/96 

Matrix 

3/30/96 

Lab  File  Number(s) 

4/2/96 

Method  Blank 

1.0 

Soil  Extracted? 

1.0 

Soil  Moisture 

722450.15020 

96-0995 

SOIL 

TVB 100402004 
MB1 040296 
NO 

38.17% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/2/96 

U 

0.6 

ug/kg 

Toluene 

108-88-3  j 

4/2/96 

U 

0.6 

ug/kg 

Chlorobenzene 

108-90-7 

4/2/96 

U 

6.6 

ug/kg 

Ethyl  Benzene 

100-41-4 

4/2/96 

U 

0.6 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/2/96  . 

U 

0.6 

ug/kg 

1 ,3,5-Trimethylbenzene 

. 108-67-8 . 

. 4/2/96 

. . . TT 

ug/kg 

1 ,2,4-Trimethylbenzene 

4/2/96 

u 

. 0.6 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/2/96 

u 

.  0.6 . 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/2/96 

u 

6.8 

ug/kg 

FID  Surrogate  Recovery:  NA  50%-132%  (Lir^^.  j 

PID  Surrogate  Recovery:  53%  *  72%-118%  (Li^M 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  The  sample  was  re-analyzed  confirming  a  low  surrogate  recovery 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBX0995.XLS;  4/8/96;  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


ES-SW-3 

Client  Project  Number 

X21549 

Lab  Project  Number 

3/29/96 

Matrix 

3/30/96 

Lab  File  Number(s) 

4/1/96 

Method  Blank 

1.0 

1.0 

722450.1 5020 

96-0995 

WATER 

TVBX0401010 

MB040196 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

NA 

NA 

NA 

NA 

Benzene 

71-43-2 

4/1/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

U 

0.4 

ug/L 

,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

U 

0.5 

ug/L 

IHKSurrogate  Recovery:  NA  70%-130%  (Limits) 

^^^Surrogate  Recovery:  102%  70%-128%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS. and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


Approved 


TVBP0995.XLS;  4/17/96;  10 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


TRIP  BLANK 

X21550 

NA 

3/30/96 

4/1/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 
96-0995 
WATER 
TVBX0401 003 
MB0401 96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

4/1/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

4/1  /96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

1 08-67-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

u 

6.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3  i 

4/1/96 

u 

0.5 

ug/L 

FID  Surrogate  Recovery:  102%  70%-130% 

PID  Surrogate  Recovery:  103%  70%-128%  (Li^H 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBP0995.XLS;  4/4/96;  11 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
TVH  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


ESMP6-S  Client  Project  No. 

X21541  Lab  Project  No. 

3/29/96 _ EPA  Method  No. 

3/30/96 _ Matrix 

4/1/96  Lab  File  Number(s) 

4/2/96 _ Method  Blank 

Dilution  Factor 


722450.15020 

96-0995 _ 

5030/801  5  Modified 

WATER _ 

TVBX0401 01 7,18 

MB0401 96 _ 

1.0 


Compound 

Spike 

Added 

(mg/L) 

Sample 

Concentration 

(mg/L) 

MS 

Concentration 

(mg/L) 

MS 

%REC 

QC*** 

Limits 

%REC 

Gasoline 

2.00 

0.00 

2.18 

109.0% 

57-126 

Surrogate  ** 

— 

— 

— 

101% 

70-128 

L 

m  Compound 

Spike 

Added 

(mg/L) 

MSD 

Concentration 

(mg/L) 

MSD 

%REC 

RPD 

QC*** 

Limits 

RPD 

%REC 

Gasoline 

2.00 

1.94 

97.0% 

11.7 

28.2 

57-126 

Surrogate  ** 

— 

— 

99% 

NA 

NA 

70-128 

RPD:  _ 0  out  of  (1)  outside  limits. 

Spike  Recovery:  _ 0  out  of  (2)  outside  limits. 

Notes; 

NA  =  Not  analyzed/not  applicable. 

*  =  Value  outside  of  QC  limits. 

**  =  1,2,4-Trichlorobenzene 

***  =  Limits  established  3/8/96.  KSH 


Comments: 


Analyst 


Approved 


MSTP0995.XLS;  4/17/96;  1:20  PM 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


ESMP-19 

X21542 

3/29/96 

3/30/96 

4/1,2/96 

4/1,2/96 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Dilution  Factor 


722450.15020 

96-0995 _ 

602/8020 


Water _ 

TVBX0401 001 ,39 
MB0401 96,MB040296B 
1.0 


Compound 

Spike 

Added 

(ug/L) 

Sample 

Concentration 

lug/L) 

Concentration 

lug/L) 

Comments 

MS 

MSD 

Benzene 

20.0 

23.1 

39.0 

36.2 

Toluene 

20.0 

5.6 

21.3 

20.1 

Chlorobenzene 

20.0 

1.7 

18.8 

15.9 

Ethylbenzene 

20.0 

2.5 

19.8 

17.1 

m,p-Xylene 

20.0 

5.6 

23.0 

19.7 

o-Xylene 

20.0 

3.3 

20.3 

16.7 

1,3,5-TMB 

20.0 

7.8 

24.0 

19.3 

1 ,2.4-TMB 

20.0 

13.1 

29.2 

23.1 

1 ,2,3-TMB 

20.0 

4.1 

20.4 

16.6 

1,2,3,4-TeMB 

20.0 

13.7 

31.5 

25.0 

Surrogate 

100.0 

103% 

= 

101% 

102% 

_ 

%  RECOVERY 

Compound 

MS 

% 

RECOVERY 

1 

MSD 

% 

RECOVERY 

1 

RPD 

1 

RPD 

%REC 

Benzene 

79.5 

65.5 

19.3 

25 

50 

- 

150 

Toluene 

78.5 

72.5 

7.9 

25 

50 

- 

148 

Chlorobenzene 

85.5 

71.0 

18.5 

25 

55 

- 

135 

Ethylbenzene 

86.5 

73.0 

16.9 

25 

50 

- 

150 

m,p-Xylene 

87.0 

70.5 

21.0 

25 

50 

- 

150 

o-Xylene 

85.0 

67.0 

23.7 

25 

50 

- 

150 

1,3,5-TMB 

81.0 

57.5 

33.9 

* 

25 

50 

- 

150 

1,2,4-TMB 

80.5 

50.0 

46.7 

* 

25 

50 

- 

150 

1,2,3-TMB 

81.5 

62.5 

26.4 

* 

25 

50 

- 

150 

1,2,3,4-TeMB 

89.0 

56.5 

44.7 

* 

25 

50 

- 

150 

Surrogate 

101.0 

102.0 

NA 

NA 

70 

= 

128 

#=  Values  taken  from  EPA  methods  602/8020. 
*  =  Values  outside  of  QC  limits. 


RPD:  4  out  of  (10)  outside  limits. 

Spike  Recovery:  0  out  of  (20)  outside  limits. 


Comments:  The  MSP  was  reanalyzed  using  a  different  VOA  vial,  resulting  in  better,  but  still  low 

results.  No  other  VOA  vial  is  available  to  re-analyze  or  re-spike  for  this  sample. _ 


MBP0995.XLS;  4/2/96 


EVERGREEN  ANALYTICAL.  INC. 


4036  Youngfield  St. 
Wheat  Ridge.  CO  80033 
(303)  425-6021 


EPA  602/8020  Data  Report 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

Date  Extracted/Prepared 

Date  Analyzed 

Spike  Amount  (ug/L) 

Compound  Name 

:  LCS1 032996 
:  3/29/96 

- 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

LCS 

% 

Recovery 

:  1.00 

:  602/8020 

:  3/29/96 

:  Water 

:  20.0 

Cas 

Number 

LCS 

Concentration 

(ug/L) 

:  TVB1 032801 4 

QC  Limit** 

%  Recovery 

Benzene 

71-43-2 

16.2 

81.0 

73  -  113 

Toluene 

108-88-3 

16.9 

84.5 

78  -  114 

Chlorobenzene 

108-90-7 

15.9 

79.5 

50  -  150 

Ethyl  Benzene 

100-41-4 

16.1 

80.5 

80  -  118 

m.p-Xylene 

108-38-3 

31.7 

79.3 

78  -  116 

106-42-3 

ylene 

95-47-6 

17.6 

88.0 

79  -  122 

1 634-04-4 

14.1 

70.5 

50  -  150 

1  ,3,5-TrimethyIbenzene 

108-67-8 

16.5 

82.5 

50  -  150 

1 ,2,4-Trimethylbenzene 

95-63-6 

17.2 

86.0 

50  -  150 

1 ,2,3-Trimethylbenzene 

526-73-8 

21.5 

107.5 

50  -  150 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

24.9 

124.5 

50  -  150 

Surrogate  Recovery: 

98% 

82  -  115 

NOTES:  m.p-xylene 

=  40.0  ppb  spike. 

QUALIFIERS: 

E  =  Extrapolated  value.  Value  exceeds  that  of  the  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  found  in  blank  and  sample.  Compare  blank  and  sample  data. 
NA  =  Not  available/Not  analyzed. 

^Limits  updated  2/9/96  for  TVHBTEX1 .  KSH 


•>/ 

J- 


Analyst 


Approved 


Wl 


EVERGREEN  ANALYTICAL,  INC. 
4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TOTAL  VOLATILE  HYDROCARBONS  (TVH  as  Gasoline) 
Laboratory  Control  Sample  (LCS) 


LCS  Number 

:  LCS 1 040296GAS 

Matrix 

:  WATER 

Date  Prepared 

:  4/2/96 

Method  Numbers 

:  EPA  5030/8015  Modified 

Date  Analyzed 

:  4/2/96 

Lab  File  Number(s) 

:  TVB 10402001 

Compound 

Name  / 

Theoretical 

Concentration 

(mg/L) 

LCS 

Concentration 

(mg/L) 

LCS 

% 

Recovery 

QC  Limit 
%  Recovery 

Gasoline 

1.00 

1.24 

124 

70  -  130 

Surrogate  Recovery: 

104% 

70  -  121 

QUALIFIERS 

B  =  TVH  as  Gasoline  found  in  blank  also. 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 
NA  =  Not  Available/Not  Applicable. 

*  *  =  Limits  established  1 2/20/95  for  TVHBTEX2.  KSH 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Metnod  Blank  Number 


Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 
Method  Blank  Report 

GB040196  Client  Project  No. 

4/1/96  Lab  Project  No. 

4/1/96  Dilution  Factor 

Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0995 

1.00 

RSKSOP-1 75 
Water 

GAS0401002 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


U 


0.002 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF0995.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Methane  Report  Form 


Sample  Number 

TW-1105 

Client  Project  No. 

722450.15020 

I^^Sample  Number 

X21535 

Lab  Project  No. 

96-0995 

Date  Sampled 

3/28/96 

Dilution  Factor 

50.00 

Date  Received 

3/30/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1/96 

Lab  File  No. 

GAS040101 6 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


3.8 


0.1 


'‘mperature 

73.8  F 

Saturation 

Meth  _ 

0.927454722 

^^int  Injected 

0.01  ml 

Concentration 

^^BVolume  of  Sample 

43  ml 

Concentration 

Meth  _ 

2.912340585 

space  created 

4  ml 

in  Head  Space 

Methane  Area 

431.35  ug 

Atomic  weight(Methane) 

16  g 

QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF0995.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


*  Sample  Number 
3mple  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


ESMP23-D 

X21540 

3/29/96 

3/30/96 

4/1/96 

4/1/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 
96-0995 
100.00 
RSKSOP-1 75 
Water 

GAS0401017 


Compound  Name 


Methane 


Cas  Number 


74-82-8 


Sample 

Concentration  RL 

mg/L _ mg/L 


3.0 


0.2 


mperature 

75.7  F 

Saturation 

Meth 

0.715156068 

^§ynt  Injected 

0.005  ml 

Concentration 

~^^wolume  of  Sample 

43  ml 

Concentration 

Meth 

2.237718557 

nM^space  created 

4  ml 

in  Head  Space 

Methane  Area 

166.306  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


/ Approved 


AF0995.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


A 

Sample  Number 
La^^ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane  Report  Form 


ESMP6-S 

X21541 

3/29/96 

3/30/96 

4/1/96 

4/1/96 


Cas  Number 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Sample 

Concentration 

mg/L 


722450.15020 

96-0995 

1.00 

RSKSOP-1 75 
Water 

GAS0401 01 8 


RL 

mg/L 


Methane 


74-82-8 


U 


0.002 


mperature 

76.8  F 

Saturation 

Meth 

0 

nt  Injected 

0.5  ml 

Concentration 

'^^■'olume  of  Sample 

43  ml 

Concentration 

Meth 

0 

HCT^space  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


^  Approved 


AF0995.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


«  Sample  Number 
ample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


ESMP6-S 

X21 541 Dup 

3/29/96 

3/30/96 

4/1/96 

4/1/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0995 

1.00 

RSKSOP-1 75 
Water 

GAS0401019 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


U 


0.002 


mperature 

76.8  F 

Saturation 

Meth 

0 

^^mt  Injected 

0.5  ml 

Concentration 

'^^B/olume  of  Sample 

43  ml 

Concentration 

Meth 

0 

MiPspace  created 

4  ml 

in  Head  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst  ^  ^Approved 


AF0995.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane  Report  Form 


^^HSample  Number 

ESMP-19 

Client  Project  No. 

722450.15020 

C^^Sample  Number 

X21542 

Lab  Project  No. 

96-0995 

Date  Sampled 

3/29/96 

Dilution  Factor 

1.00 

Date  Received 

•3/30/96 

Method 

RSKSOP-1 75 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1/96 

Lab  File  No. 

GAS0401 020 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 


74-82-8 


0.003 


0.002 


mperature 

74.7  F 

Saturation 

Meth 

0.00064981 

i^unt  Injected 

0.5  ml 

Concentration 

"ti^^Holume  of  Sample 

43  ml 

Concentration 

Meth 

0.002037057 

ffli^Kpace  created 

4  ml 

in  Head  Space 

Methane  Area 

15.111  ug 

Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


k 


T 


Approved 


AF0995.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 

^^HSample  Number 

ESMP-22 

Client  Project  No. 

722450.15020 

LmRample  Number 

X21543 

Lab  Project  No. 

96-0995 

Date  Sampled 

3/29/96 

Dilution  Factor 

50.00 

Date  Received 

3/30/96 

Method 

RSKSOP-175 

Date  Extracted/Prepared 

4/1/96 

Matrix 

Water 

Date  Analyzed 

4/1/96 

Lab  File  No. 

GAS0401 021 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

1.5 

0.1 

nperature 
.  Injected 

l^^Bfolume  of  Sample 
HwlKpace  created 
Methane  Area 


77.6  F  Saturation  Meth  0.354004533 

0.01  ml  Concentration 

_ 43_ml  Concentration  Meth  _ 1 .103758659 

_ 4_ml  in  Head  Space _ 

164.644  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


AF0995.XLS 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


RSK-175  Gas  Method 
Methane  LCS  Report  Form 


LCS  No. 

Date  Prepared 
Date  Analyzed 
E.A.  LCS  Source  No. 


LCS0401 96 
4/1/96 
4/1/96 
1723 


EPA  Method  No. 
Matrix 

Method  Blank 
Lab  File  No. 


RSKSOP-175 

Water 

GB040196 

GAS0401005 


Compound 

Spike 

Added 

(ug) 

Method  Blank 
Concentration 
(ug) 

LCS 

Concentration 

(ug) 

LCS 

%REC 

QC 

Limits 

%REC 

Methane  Gas 

500 

0 

399 

80 

67-85 

Spike  Recovery:  _ 0  out  of  (1)  outside  limits. 


Note:  The  LCS  was  made  by  taking  the  sample  and  displacing  4ml  of  headspace  with  a  1  % 
methane  gas  and  shaking  the  VOA  for  5  minutes.  Then  injecting  50  ul  from  the  headspace  into  the  GC 
resulting  in  a  theoretical  concentration  of  500  ug. 


NOTES: 

*  =  Values  outside  of  QC  limits. 
NA  =  Not  analyzed/not  available. 


LCS0401  .XLS;  4/2/96 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425*6021 


Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

3/28-29/96 

3/30/96 

4/2/96 

4/2/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

:  722450.15020 
:  96-0995 
:  EPA  300.0 
:  0.076  mg/L 

Evergreen 

SamDle  # 

Client 

Sample  ID. 

Matrix 

Nitrite-N111  ma/L 

Dilution 

Factor 

X21535 

TW-1 105 

Water 

<0.076 

1 

X21 535  Dup  TW-1 1 05  Duplicate 

Water 

<0.076 

1 

X21540 

ESMP23-D 

Water 

<0.076 

1 

X21541 

ESMP6-S 

Water 

<0.076 

1 

X21542 

ESMP-19 

Water 

<0.076 

1 

X21543 

ESMP-22 

Water 

<0.076 

1 

Method  Blank  (4/2/96) 


<0.076 


Quality  Assurance  * 


*' 

Soike  Amount 

Sample  Result 

(mg/L) 

(mg/L) 

X21535 

TW-1 105 

Matrix  Spike  1 0.0 

<0.25 

X21535 

TW-1 105 

Matrix  Spike  Dup  1 0.0 

<0.25 

Spike  Result  %  Recovery 

(mg/L) 


10.0 


100 


9.6 


96 


MS/MSD  RPD 


3.7 


*  =  Quality  assurance  results  reported  as  Nitrite  (N02). 

111  =  Samples  re-analyzed  outside  of  holding  time  due  to  instrument  problems. 
In  the  initial  and  re-analysis,  no  nitrite  was  detected. 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

3/28-29/96 

3/30/96 

4/2/96 

4/2/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

722450.15020 

96-0995 

EPA  300.0 

0.25  mg/L 

Evergreen 
Sample  # 

Client 
Sample  ID. 

Matrix 

Sulfate  ma/L 

Dilution 

Factor 

X21535 

TW-1 105 

Water 

0.32 

1 

X2 1 535  Dup  TW-1 1 05  Duplicate 

Water 

0.46 

1 

X21540 

ESMP23-D 

Water 

1.8 

1 

X21541 

ESMP6-S 

Water 

14.9 

1 

X21542 

ESMP-19 

Water 

18.3 

1 

X21543 

ESMP-22 

Water 

0.98 

1 

Method  Blank  14/2/96)  <0.25 


Quality  Assurance 


Soike  Amount 
(mg/L) 

Sample  Result 
(mg/L) 

Soike  Result 
(mg/L) 

%  Recovery 

X21535 

TW-1 105 
Matrix  Spike 

10.0 

0.33 

10.3 

100 

X21535 

TW-1 105 
Matrix  Spike  Dup 

10.0 

0.33 

10.1 

97 

MS/MSD 

RPD 

2.5 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Analysis  Report 


Date  Sampled 

:  3/28/96 

Client  Project  ID.  : 

722450.15020 

Date  Received 

:  3/30/96 

Lab  Project  Number  : 

96-0995 

Date  Prepared 

:  4/2/96 

Matrix  : 

Product 

Date  Analyzed 

:  4/296 

Method  : 

ASTM  D287 

Evergreen 
Sample  # 

Client 

Sample  ID. 

Density  @  60  °  F 

X21534 

TW-1108 

0.7687 

Evergreen  Analytical  Sample  Log  Sheet 

Date (s)  Sampled:  03/29.30/96  coc 


Project  #  96-0998 


Date  Due:  04/08/96-UST 

04/15 /96-OTHERS 


e  Received:  04/01/96  0920 


Project  l.D. 


EAKER  AFB 


_  Holding  Time(s):  04/01-NO-,.NQ, 

04/12 , 13 -BTEX , TVH , METHANE 
722450.15020  Rush  STANDARD 


client:  parsons  engineering  science,  inc.  cooler  Return  n/a _ 

Address:  1700  BROADWAY  SUITE  900 _  E.A.  Cooler  #  N/A _ 

DENVER.  CO  80290 _  Airbill  #  FEDEX  8188097234 

Contact:  TODD  HERRINGTON _  client  P.O.  _ 

Phone  #831-8100  Fax  #831-8208 _ 


Special  Invoicing/Billing _ 

Special  Instructions  + CHLOROBENZENE .  TMB's  t  TeMB 


Lab 

Client 

ID# 

Analysis 

Mtx 

Btl 

Loc 

X21631A-D 

ESMP7S 

BTEX+.TVH 

W 

40V 

2 

X21632A-D 

ESMP2S 

BTEX+.TVH 

W 

40V 

2 

x^iessA-c 

ESMP20 

BTEX+.TVH 

W 

40V 

2 

•  ^^E-G 

ESMP7S 

METHANE 

W 

40V 

2 

xBh 

ESMP7S 

Cl"  .NO,. NO,.  SO, 

W 

125P 

A3 

R=Sample  to  be  returned 


GC/MS 


GC 

SxRec 


X 

C 


Metals 
QA/QC  C 


Wet  Chem  X_  HPLC  _ 

Acctg  C  File  Prig 

Custodian/Date 


Page  1  of  1  Page(s) 


<o 
€ 
O  v- 

-r 

£ 


X 


VA  A. 

-  'S 

Jk  L/5 

T  VJ 

VO 


<*)  ** 
or 


A- 

^  S 

\A 

—  vo 

i  t 


O 


\D 

<5- 


<4 


Client 


Date  &  Time  Rec'd:  ^//%  0^^ 

Client  :  Pfl  S  £$ 

Client  Project  ID(s)  =  g*hL  in^ 
EAL  Project  #  (s) : 96-  0K 

Cooler#  _  _ 

Ice  packs  <£^>  N  Y  N  Y 


Cooler# 


Ice  packs 

Temperature 


Shipped  Via  ]Ll$l 

(Airbill  #  if  applicable) 


EAL  Cooler(s) 


1.  Custody  seal(s)  present:  _ 

Seals  on  cooler  intact  _ 

Seals  on  bottle  intact  _ 

2.  Chain  of  Custody  present:  2^=. 

3.  Samples  Radioactive:  (Comment on cocir>o.imr/ii>  _ 

4.  Containers  broken  or  leaking:  (Comment on  coc  >rn  Xr 

|  t-f  *j  L*-?  ■’skTi'-iZ.  v-’Wr  &  'E-Al  t  ■ 

5.  Containers  labeled: 

6.  COC  agrees  w/  bottles  received:  (Comment on cocu-n)  _ Xzr. 

7.  COC  agrees  w/  labels:  (Commeaton cocifN)  X 

8.  Headspace  in  vials-waters  only:  (Comment on coc ;r Y)  _ 

9.  VOA  samples  preserved:  25l 

10.  pH  measured  on  metals,  cyanide  or  phenolics*: _ 

List  discrepancies _ 

*Non-EAL  provided  containers  only,  water  samples  only. 


-wnf  2-<, 


11.  Metal  samples  present: 

Total  _  ,  Dissolved  _ 

D  or  PD  to  be  filtered: 
T,TR,D,PD  to  be  Preserved: 


,  TCLP 


12.  Short  holding  times:  i 

Specify  parameters 


13.  Multi-phase  sample (s)  present: 

14.  COC  signed  w/  date/time: 


Comments : 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Blank  Number 


Date  Prepared 
Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 
Method  Blank  Report 


MB0401 96 

Client  Project  Number 

:  722450. 1502C 

4/1/96 

Lab  Project  Number 

96-0998 

1.0 

Matrix 

:  WATER 

Lab  File  Number 

:  TVBX0330061 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

4/1/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

u 

0.5 

ug/L 

FID  Surrogate  Recovery:  98%  70%-130%  (Limits) 

°\D  Surrogate  Recovery: 


96% 


70%-1 28%  (Limits) 


s:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  -  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Approved 


TVBP0998.XLS;  4/2/96:  1 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


^■nt  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


CID  Surrogate  Recovery: 


Surrogate  Recovery: 


ESMP-2S 

X21632 

3/30/96 

4/1/96 

4/1/96 

1.0 

1.0 


Client  Project  Number 
Lab  Project  Number 
Matrix 

Lab  File  Number(s) 
Method  Blank 


722450.15020 
96-0998 
WATER 
TVBX0401005 
MB0401 96 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— - 

4/1/96 

1.7 

0.1 

mg/L 

Benzene 

71-43-2 

4/1/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

4/1/96 

1.1 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

4/1/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

4/1/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

4/1/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

4/1/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

4/1/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

4/1/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4/1/96 

U 

0.5 

ug/L 

100% 


101% 


70%-1 30%  (Limits) 


70%-1 28%  (Limits) 


otes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


YiM 


Analyst 


Approved 


TVBP0998.XLS;  4/2/96;  3 


Evergreen  Analytical,  Inc. 

4036  Youngfield,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


EPA  602/8020  Matrix  Spike/Matrix  Spike  Duplicate  Data  Report 


Client  Sample  No. 
Lab  Sample  No. 
Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


ESMP-7S 

X21631 

3/29/96 

4/1/96 

4/2/96 

4/2/96 


Client  Project  No. 
Lab  Project  No. 
EPA  Method  No. 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Dilution  Factor 


722450.15020 

96-0998 _ 

602/8020 _ 

Water  _ 

TVBX0401 046,47 
MB040296B 
1.0 


Compound 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 ,3,5-TMB 


1 ,2,4-TMB 


1 ,2,3-TMB 


1 ,2,3,4-TeMB 


Surrogate 


Spike 

Added 

(ug/L) 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


100.0 


Sample 

Concentration 

(ug/L) 


0.0 


3.8 


Concentration 

(ug/L) 


MS 


15.8 


19.5 


15.8 


15.9 


16.1 


15.5 


15.5 


5.0 


15.6 


16.1 


106% 


MSD 


17.6 


21.2 


17.7 


17.8 


18.0 


17.4 


17.5 


17.5 


17.9 


18.3 


105% 


Comments 


%  RECOVERY 


Compound 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 ,3,5-TMB 


1 ,2,4-TMB 


1 ,2,3-TMB 


1 ,2,3,4-TeMB 


Surrogate 


MS 

% 

RECOVERY 


79.0 


78.5 


79.0 


79.5 


80.5 


77.5 


77.5 


75.0 


78.0 


80.5 


106.0 


M 


88.0 


87.0 


88.5 


89.0 


90.0 


87.0 


87.5 


87.5 


89.5 


91.5 


105.0 


QC# 

Limits 


%REC 


50-150 


50-148 


55-135 


50-150 


50-150 


50-150 


50-150 


50-150 


50-150 


50-150 


70-128 


#=  Values  taken  from  EPA  methods  602/8020. 
*  =  Values  outside  of  QC  limits. 


Spike  Recovery: 


out  of  (10)  outside  limits, 
out  of  (20)  outside  limits. 


Comments: 


MBP0998.XLS;  4/3/96 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


*  Sample  Number 
imple  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


ESMP-7S 

X21631 

3/29,30/96 

4/1/96 

4/1/96 

4/1/96 


Client  Project  No. 
Lab  Project  No. 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


722450.15020 

96-0998 

50.00 

RSKSOP-1 75 
Water 

GAS0401 022 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.5 


0.1 


mperature 
^^unt  Injected 
Ij^^Bjolume  of  Sample 
HH^Kpace  created 
Methane  Area 


72.2  F  Saturation  Meth  _ 0.1 1 3573695 

0,01  ml  Concentration 

43  ml  Concentration  Meth  _ 0.35771 1061 

_ 4_ml  in  Head  Space _ 

52.822  ug 


Atomic  weight(Methane) 


16  g 


QUALIFIERS: 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AFO$98.XLS 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 

:  3/30/96 

Client  Project  ID. 

722450.15020 

Date  Received 

:  4/01/96 

Lab  Project  Number 

96-0998 

Date  Prepared 

:  4/01/96 

Method 

EPA  300.0 

Date  Analyzed 

:  4/01/96 

Detection  Limit 

0.25  mg/L 

Evergreen 
Sample  # 

Client 

SamDle  ID. 

Matrix 

Chloride  ma/L 

Dilution 

Factor 

X21631 

ESMP-7S 

Water 

4.6 

1 

21631  Dup 

ESMP-7S  Duplicate 

Water 

4.4 

1 

Method  Blank  (4/01/96) 


<0.25 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 

:  3/30/96 

Client  Project  ID. 

722450.15020 

Date  Received 

:  4/01/96 

Lab  Project  Number 

96-0998 

Date  Prepared 

:  4/01/96 

Method 

EPA  300.0 

Date  Analyzed 

:  4/01/96 

Detection  Limit 

0.056  mg/L 

Evergreen 
SamDle  # 

Client 

SamDle  ID. 

Matrix 

Nitrate-N  mo/L 

Dilution 

Factor 

X21631 

ESMP-7S 

Water 

<0.056 

1 

21631  Dup 

ESMP-7S  Duplicate 

Water 

<0.056 

1 

Method  Blank  (4/01/96) 


<0.056 


APPENDIX  D 


BIOSCREEN  MODEL  INPUT  PARAMETERS,  MODEL  OUTPUT, 
FIGURES  OF  MODEL  OUTPUT,  AND  CALCULATIONS  RELATED  TO 

MODEL  CALIBRATION 


L:\45015\REPORT\TEXT\APPENDIX.DOC 


r  i 


FIRST-ORDER  RATE  CONSTANT  CALCULATION 
USING  TETRAMETHYLBENZENE  AS  A  CONSERVATIVE  TRACER 
BX  SHOPPETTE  (SITE  El) 

DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 


Point 

Distance 

Downgradient 

(ft) 

Travel  Time 

Between 
Upgradient  and 
Downgradient 
Point 
(days) 

Measured 

Total 

BTEX 

Concentration 

(Hg/L) 

(1996) 

1,2,3, 4 

Tetramethylbenzene 

Concentration 

(M.g/L) 

Trimethylbenzene- 

Corrected 

Total  BTEX 

Concentration 

TW1105 

0.00 

0 

84900  C;- 

1  260  w-. 

84900 

CPT-22 

24.44 

157 

30640  Cl 

160.0 

31208 

TW1110 

98.68 

633 

7660 

63.0 

8033 

vw  =  0.21205  ft/ day  (Velocity  of  Groundwater) 

vc  =  0.15592  ft/day  (Velocity  of  Contaminant) 

Rc  1 .36  Coefficient  of  Retardation  for  Contaminant  (Assume  benzene 

Rt  =  28.72  Coefficient  of  Retardation  for  Tracer 

^Equation  used  for  total  BTEX  concentration  correction  shown  in  Section  5.3.5. 1. 


f  ^ 

L  A 


L  A 


I:\450ll\ft01\tables\tmbl.xls 


Groundwater  Elevations  Along  Flow  Path  TW1109,  TW1105,  &  MW1120 


238  -i 
TW1 


2  g  fe's  '-f 
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mrnm 
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BTEX  CONCENTRATIONS  ALONG  PLUME  CENTERLINE 
FOR  MODEL  CALIBRATION  BX1SCAL 
(ASSUMES  EQUILIBRIUM  CONDITIONS  WITH  A  STEADY-STATE  SOURCE) 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 


L:\4501 5\MODEL\BX1  SCALP.XLS 


MODEL  BX1SMODA 

BTEX  CONCENTRATION  ALONG  PLUME  CENTERLINE  VERSUS  TIME 
(SOURCE  HALF-LIFE  =  14  years) 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 


f  ^ 

L  A 


h/Bui)  UO!)BJJU33UO0  X3ig 


L:\45019\MODEL\BXPLOTS1.XLS 


BIOSCREEN  Intrinsic  Remediation  D^icision  Support  Sptem  111^ 

•  At»»jt8i0SCRI;6N  VttsHm  11  ■  ■ :  ;i ; Hi: : h ' ;:h  '  EAKE'R'AFB .  li#P:'  site 


MODEL  BX1SMODB 

BTEX  CONCENTRATION  ALONG  PLUME  CENTERLINE 
(20  PERCENT/YEAR  SOURCE  REDUCTION) 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 


(n/Biu)  uoiiBJiuaouoo  X319 


L:\4501 5\MODELS\BXPLOTS2.XLS 


Observed  Metftaw*  H 
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BIOSCREEN  Intrinsic  Remediation  Decision  Support  System  ’  I bxZsmodc  wsts  input  (mtmctfim;  • 

PtoMBmcmm  Vmhntz  Z . i  DS^l,  morvoMtiintcify,,.*? 
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1,  HYDROGEOLOGY  *,  GENERAL  \  !W#  cells  Mom  (Ta  restore 


Ofcslfviiid'  Methane?  lllllll \GH4l 


MODEL  BX2SMODC 

BTEX  CONCENTRATION  ALONG  PLUME  CENTERLINE 
(50  PERCENT/YEAR  SOURCE  REDUCTION) 

BX  SHOPPETTE  (SITE  Ell) 


h/Bui)  uoiiBJjuaouoo  X31S 


L:\4501 5\MODELS\BX2SPLT3.XLS 


:  3  £>  :S-S  ;; 

S'l  SI 

:;0  ■w-"  ::::^::  3:®$; 

:  >-  g  ::\  o  »  2 

:  <35  m&x&xm. 


f  ;:-S  _:, 

u  V  4t'§  »• 
«  X  w  <e  'E- 

srllifll 

:o-|  o 

S:f;x  «gf:| 


» -'5:  glr  *::i£:  *pS 

iffpi! 

Hil8* 

V>  0:.QiQ? 


MODEL  SENSITIVITY  TO  VARIATIONS  IN  HYDRAULIC  CONDUCTIVITY 

BX  SHOPPETTE  (SITE  Ell) 

DEMONSTRATION  OF  RNA 
EAKER  AIR  FORCE  BASE,  ARKANSAS 
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APPENDIX  E 


BIOSCREEN  MODEL  INPUT  AND  OUTPUT  FOR  USE  IN  A 
MICROSOFT®  EXCEL  SPREADSHEET  ENVIRONMENT 


L:\45015\REPOimTEXT\APPENDIX.DOC 


APPENDIX  F 

CALCULATIONS  FOR  REMEDIAL  OPTION  DESIGN  AND  COSTING. 


L:\45015\REPORTVTEXT\APPENDIX.DOC 


Present  Worth  Analysis  _ _  Annual  Adjustment  Factor  =  7% 

Alternative  3:  Continued  Biioslurping,  Source 
Excavation,  Remediation  by  Natural  Attenuation, 

Institutional  Controls,  &  Long-Term  Monitoring  Present 


Total  Present  Worth  Cost  ($):  $339,673 


Alternatives  1  to  2:  Long-Term  Monitoring  and  Institutional  Controls 


Standard  Rate  Schedule 


Billing 

Category 

Cost  Code/(Billing  Category) 

Billing 

Rate 

Install  New 

LTM/POC 
Wells  ($) 

Task  2 
(hrs) 

Sampling 

($) 

Task  3 
(hrs) 

Reporting 
&  PM  ($) 

Word  Processor  88/(15) 

$30 

0 

$0 

0 

$0 

30 

$900 

CADD  Operator  58/(25) 

$47 

6 

$282 

0 

$0 

30 

$1,410 

Technician  42/(50) 

$40 

24 

$960 

40 

$1,600 

30 

$1,200 

Staff  Level  16/(65) 

$57 

40 

$2,280 

40 

$2,280 

60 

$3,420 

Project  Level  12/(70) 

$65 

8 

$520 

4 

$260 

40 

$2,600 

Senior  Level  10/(80) 

$85 

1 

$85 

0 

$0 

3 

$255 

Principal  02/(85) 

$97 

0 

$0 

0 

$0 

0 

$0 

Total  Labor  (hrs|$) 

79 

$4,127 

84 

$4,140 

193 

$9,785 

ODCs 

Phone 

$200 

$0 

$100 

Photocopy 

$200 

$0 

$200 

Mail 

$100 

$400 

$60 

Computer 

$150 

$0 

$250 

CAD 

$50 

$0 

$200 

WP 

$25 

$0 

$100 

Travel 

$1,000 

$2,000 

$0 

Per  Diem 

$700 

$360 

$0 

Eqpt.  &  Supplies 

$500 

$200 

$0 

Total  ODCs 

$2,925 

$2,960 

$910  1 

Outside  Services 

LTM/POC  Well  Installation  Costs  * 

$5,850 

$0 

$0 

Laboratory  Fees  b/ 

Soils 

$600 

6  LTM,  5  POC, 

$3,960 

Other:  Maintain  Institutional  Controls 

$0 

3  SW,  5  qa/qc 

$5,000 

Total  Outside  Services 

$6,450 

$3,960 

$5,000  | 

[Proposal  Estimate 

f  Task  1 

Task  2 

Task  3  || 

Labor 

$4,127 

$4,140 

$9,785 

ODCs 

$2,925 

$910 

Outside  Services 

$6,450 

$5,000 

(Total  by  Task  : 

$13,502 

$11,060 

$15,695  1 

Total  Labor 

$18,052 

Total  ODCs 

$6,795 

Total  Outside  Services 

$15,410 

Total  Project 

$40,257 

Task  1:  Install  New  LTM/POC  Wells 

*  5  Wells,  75ft  @  $50/ft,  $2000mob,  $100  soil  handling 

Task  2:  Sampling  per  Event  b/  (BTEX  @  $120ea  (SW8020)  and  electron  acceptors  at  @  $150ea  at 

Task  3:  Reporting  and  PM  per  Sampling  Event  LTM/POC  wells. 


COSTING  l.XLS\LTM 


1/2/97X11:25  AM 


Present  Worth  Analysis _ _ _ _  Annua!  Adjustment  Factor  =  7% 

Alternative  2:  Continued  Bioslurping,  Bioventing,  —  —  ~ 

Remediation  by  Natural  Attenuation,  Institutional 


Total  Present  Worth  Cost  ($):  $399,445 


Present  Worth  Analysis _ 0.07  Annual  Adjustment  Factor  =  7  % 

Alternative  1:  Continued  Bioslurping,  Remediation 
by  Natural  Attenuation,  Institutional  Controls, 


Alternative  3:  Long-Term  Monitoring  and  Institutional  Controls 


Standard  Rate  Schedule 

Billing 

Category 

Cost  Code/(BillingCategory) 


Word  Processor  88/(15) 
CADD  Operator  58/(25) 
[Technician  42/(50) 


Install  New 
LTM/POC  Task  2 
Wells  ($)  (hrs) 


Sampling  [Task  3 
($)ll(hrs) 


Reporting 
&  PM  ($) 
$900 


Staff  Level 
Project  Level 
Senior  Level 
Principal 


58/(25) 

42/(50) 

16/(65) 

12/(70) 

10/(80) 

02/(85) 


'otal  Labor  (hrs  |  $) 


ODCs 


Phone 

Photocopy 

Mail 

Computer 
CAD 
WP 
Travel 
Per  Diem 

Pqpt.  &  Supplies  _ _ 


otal  ODCs 


Outside  Services _ _ _ 

LTM/POC  Well  Installation  Costs 
Laboratory  Fees  b/ 

Other:  Maintain  Institutional  Controls 


otal  Outside  Services 


$7,350 

$600  6  LTM,  5  POC, 
$0  3  SW,  5  qa/qc 


Proposal  Estimate 


Labor 

ODC’s 

Outside  Services 


11t otal  by  Task 


Total  Labor 
Total  ODCs 
Total  Outside  Services 


$18,052 

$6,795 

$16,910 

$41,757 


[Total  Project 

1  ”  •/  s  Weiis  75ft  @  $50/ft,  $2000mob,  $100  soil  handling 

Task  1 :  Install  New  LTM/P  e  s  fc/  '  $120ea  (SW8020)  and  electron  acceptors  at  @  $150ea  at 

Task  2:  Sampling  per  Event  LTM/POC  wells. 

Task  3:  Reporting  and  PM  per  Sampling  Event 


l/2/97\  11:25  AM 


COSTINGl  .XLS\LTM2 


Alternative  2:  Bioventing 


Standard  Rate  Schedule 


Billing 

Billing 

Design  &  Install 

System  Monitoring/ 

End  of  Year 

Category 

Task  1 

Biovent.  System 

Task  2 

Maintenance 

Task  3 

Report 

Cost  Code/(Billing  Category) 

Rate 

(hrs) 

($) 

(hrs) 

(2x  per  yr)($) 

(hrs) 

($) 

Word  Processor  88/(15) 

$30 

40 

r  $1,200 

0 

$0 

8 

$240 

CADD  Operator  58/(25) 

$47 

100 

$4,700 

0 

$0 

8 

$376 

Technician  42/(50) 

$40 

160 

$6,400 

60 

$2,400 

8 

$320 

Staff  Level  16/(65) 

$57 

200 

$11,400 

60 

$3,420 

40 

$2,280 

Proj  ect  Level  1 2/ (70) 

$65 

100 

$6,500 

10 

$650 

8 

$520 

Senior  Level  10/(80) 

$85 

8 

$680 

0 

$0 

2 

$170 

Principal  02/(85) 

$97 

1 

$97 

0 

$0 

0 

$0 

Total  Labor  (hrs  |  $) 

609 

$30,977 

130 

$6,470 

74 

$3,906 

ODCs 

' 

_ 

Phone 

$100 

$50 

$20 

Photocopy 

$500 

$10 

$100 

Mail 

$200 

$50 

$40 

Computer 

$500 

$0 

$200 

CAD 

$500 

$0 

$40 

WP 

$200 

$0 

$40 

Travel 

$2,000 

$2,000 

$0 

Per  Diem 

$4,578 

$1,000 

$0 

Eqpt.  &  Supplies 

$2,000 

$400 

$0 

Total  ODCs 

$10,578 

$3,510 

$440 

Outside  Services 

Well  Installation 

$9,206 

$0 

$0 

System  Installation 

$18,810 

$0 

$0 

Equipment  Costs 

$2,500 

$0 

$0 

Product  Hauling/Disposal  (Soil) 

$500 

$0 

$0 

Electrical  Costs 

$0 

$200 

$0 

Laboratory  Fees 

$1,500 

$2,000 

$0 

Other 

$0 

$0 

$0 

Total  Outside  Services 

$32,516 

$2,200 

»l 

llEstimate 

|  Task  1 

Task  .. 

|  Task  3 

Labor 

$30,977 

$6,470 

$3,906 

ODC’s 

$10,578 

$3,510 

$440 

Outside  Services 

$32,516 

$0 

Total  by  Task 

$74,071 

$12,180 

$4,346  1 

Total  Labor  $41,353 

Total  ODCs  $14,528 

Total  Outside  Services  $34,716 

Total  Project _  $90,597 


Task  1:  Bioventing  System  Design  and  Construction 
Task  2:  Monthly  Site  Time  and  Travel  Costs  (per  year) 
Task  3:  Report  Preparation 
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